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(54) CLOCK CONTROL CIRCUIT 



(57) Abstract: 

PROBLEM TO BE SOLVED: To accurately synchronize 
an internal clock with an external clock by a system 
which transfer data in synchronism with the internal clock. 

SOLUTION: The external clock CK passes through a 
buffer 13 to become the internal clock CLK having skew 
D1. This internal clock CLK passes through a delay 
circuit 32 which has a delay quantity A, delay unit 
arrays 33-1 to 33-n which have a delay quantity A. delay 
unit arrays 33-1 to 33-n which generate a delay 
quantity 2xA, and a delay circuit 34 which has a delay 
quantity D2 to become a corrected Internal clock CK*, 
which synchronizes with the external clock CK. Each 
delay unit has a state holding part and a delay unit 
through which progressive pulses pass has its state 
holding part fixed in a specific state. Consequently, 
the delay quantity 2xA is accurately generated. 
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I 

&'^<Dmm=L-y hit, fl^[jll/'?;^:5^^-^wa3gsfc^t 

ESS t , m'M/^)U7s^m$i—'&(DMiimfz'frM #T ml 
i^gj^ D i7 ©/'?;i/;^*tH9gB^^e931M^x y h izAti 

^ntj. < tj.-:>rz^\z^m^nm^m 2 yim<Dmm:i- y 

h«-5*.S=6>HlilB^DIS:<^jiM:x-.> hlCifil^jlJtt:!- 
li&Wb. f^W>^civi>\z&-:5\,'^xp^^{7aym:^± 

mm:i-y hizmi^T^mim^^f&t, mvs.wm<D& 

tHeimmmr) l . WtBilMflD 2RtJtfitBiij8EftAtt. 
A = D 1 +D 2 

[^31^3^4] mlBBl*gS6i'Ci-:'i7 0/^;U;^*<W*3SlgB 

^x(Dmm{*iiz, miim&iO)mm::L-y hotii3i/^;i/x 
u. B5IBS3t/'«;i/;^ izi^^xmtiP^Ui' o yc? <ni\)V7. 



75tmiBm2ji5iiHjss*^e.m:^snfc^jc. B^iB^asoii 

}sn.x y h^ti^ir\.^'\m.)v\'7.\zm-^^^xmz^ 

2 3iMlHlgS<&?;]»{l;-r^ ZL^i^m^Lt^m^-^ 5 IB« 
10 {iMWl'PB^JcBBg^n. 

mizn 1 jImieiss®/'^;?' - >«. mzny 7 r j^iXhUib 

*«CDA:$'->i. H^fB^2 3ISlH]?SB:t;cSiJ^)I3g7W 
e) mllB^ 2 31MIeISSST-OSB^©/'?:$' - >tCf5llS©/'? 
5- - > <>: ©«a^^:bii-{c J; D $ n-5 i p W 7 
h sns j: i ^i^Si if -sa^^s 3 ^«oi7 D i> vm 
lUSS. 

[fS*]18] ;<^:';-fe;i/7L"1' B^IB;^^:'J-fe;i/7 
20 WS^ii* • ^i^ffi Lings WIB7'-^'i&nX7&»eA 

:'3-r ^7t«6©A*iHisgi. ^tzf - ^m^n7.^&xti 
-r-5;tJ6<Dfii;'jlElSSi, iS*:S3IBffe©i'D-;/^iiJ»@ 

^lElS§CD/\* 7 7 ai* F^SB^ □ i7 !c J; 0 $ij 
iSD^n. BfllBA:^IsISSX(imilBtB:^lElSSoSj!)f^«, '>;i 

< ii^muiiuyi;wmm^<r>'m2'^^^^-b'^^^-nt: 

ti^ms.n^C>ay^\z^tyim^t\.^Z.i:.^i^^t.t 

1 0 ] m.mi^m-^ntz^^<DmMD.-y va^ 

31 ^ -^co3iiSafc*tt313i $ -frXimaS fce« $ 
1i-S3gj®|5ISSt. miBMil/'?JU7.ICJ:f3^H^^ICS:^ 

40 mi?.'ifkmJvv7,\z^*)f^2'i^mzwL^-^ni>m.m 

HtilBB?rjt/'i;px«. ?j[)S®3iM3.--y h{cA:^t?n. gfl 
IB^jttA;u;^<D7D > NX Pimi/ay{7<r>/^)\^ 

7.Amtzm^o:>mm^-y hizAf}-^tifzf^iz^mi^t^ 
UA^m2^m<D&}i=>--y h<Do%mi>mm)]^(r)mm 
=L-y hizm^-^mm=L-y hx-m^^n, miie^ii/t^u 

xtt. BasBmiift/i;i';^<D31fT;&l6ltttjSc9;^[pilc3t*-. 

50 [is^^in ajijicigs^$n/i?gii!ccDmi&i/m2 
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:x - h ic A :^ $ tXT V^nc tiij^ IC BOffifiOit/^^UT. Xf^A 

'^izmK.mi'^m/vi'Xt^xti^ti^iif^z^mizm^ lo 

■^tirzmiz^m^wm^^2^m(Dmimm:i-y 
^■^)i'7,<oya>hx.yi^^m0Si'ri>mimm:i-y hiz 

T. 30 
b5 IBS 1 WM/'^JVT. O 7 D > h X >;/ v^JJA^I- >;/ S^H. 
B5IBl^g6i7 n •;/ i7 ©/i;UX/4^milBtt^S:cD^ 1 ilj^^x- y 

h\zAti:^ntj.<fj.-Dtzmizi^mMn^Aim2mm(Dm 
imm=L-y h(D-^-^mhmiiW^(omimm:i=.y h 

[ss^js 1 3 ] nz^m 1 1 ss,^<Dmm7 u-nza^,^ 

T. 

HSIBSlii®:ix.> h®g!ci:taiBS2jl}ffJL-.;/ hOSic 
Sl.i{3Sn£^:^i:?£#®i-r^iijl7U'f. 40 

(ig*^ 1 4 ) giJic^ 1 1 tif^oymmy u-r jc*3u 
mtim2mm=iL-y h<omt. mtimi'Mm:i-yh(D 
1 5 ] tmm 1 1 iBiE<^>ii}ff 7 u-r tztjvi 

T. 

B5iE*gsicDmi jis^x>> h®-5SS^-r-5 j <e©si 

IggiWS 2 'Mm=L- y h<Dv -^ms^-ti) k 2 iiil 

3.x.;/ HCiOHSIBSl :/D yi7lC*iJtx-r •& 1 0©S2 50 



IcS^I'iT. mFES2:rDy^cok(@WS2igMrL-.;/ 
hWS&f^^S^ffll-rs (fib. j, kit, Slrstc^i^ig^ 

ST'. j>kT«-i>. ) :Lt^^mt-r^mm7 

[iSjR:^ 1 6 ] ms^m 1 5 IBtEcoiijiff 7 l-"f iciJli 
T. 

BiJIBmiilJ^n.-.;/ n (=r 
xj) BfliB^2 3iMa.xy hfc, rmofa 

rxj) fST35 0. fi5IBSl^jt/'?;i'7.<D@MS*At 
tyt^^fC, B5IB^2i^3t/Vl'7.(7?g5Sa«. (m/ 
n) X AT-*^:i<t$:4$^<i:r-&5iM71/-r. 
(iS*^ 1 7 ] 1 1 fBKOJi® 7 l^-f t . iiS 

«Dl$r^b. ^1-gei7D-;/^lcSoa^TmifBrtgP^Dy 
i7 Sr^^-r^/N*-;/ 7 y B^IBF«9ge^ n (D/'^JVX^ 

mimm^-yhizm^i^-r^mimmm^t. ttrtaw© 

"^'Mmm ( j - 1) XD 1 + j XD2/ctt)g^>1i-T^l 

S)©(D^2iI]gaLx-;. h*»e.ai:^;$n*81JfBm2^jiyt 

;UXi5:31iES (k-1) XD 1 + k XD 2 fcltaSe>ii-T 
^ 2 *fiIEl*lgPi7 D i7 1 LTtB:^-r'5S 3 SMIhJSS t 

*ML ({Bb. j, k(±, m^izmtj.'^m^T'. a^-o. 

j >kTfe^. ) , 

B^IBilSigDl. BiilB®jgMD2RC/S5tBjiMSAtt. 
A = j X (D 1 +D 2) 

fikXDlSrWL. :?l-SBi'D->:i7(cSc?tiTB3fBrtH5i' 

D -y ^^±-t^ny yyii, ttllBl^gBi^ D -y 

X i&ilJia ATt'tt ji -t*-Tm)IBBnji/i;UX t LTmitB?;) 

iUaomiiiiS^xy hA^e.di;'3$n^HtilBSIlt^ii/t 
)V7.^mm^ ii - k) XD 1 + J XD2fc*t^3l^.-e-T 

|g 1 ffiiEl^g|?i7 D i7 1 uxtii:'j-r^» 2 ii3l(H]SS<i:. 

miiB?Di^o^2jijg^x.;/ ^7!)•'e.fcti:'3$n^H^[lB^2^^ 

jiA^UX ^:jISfi k X D 2 Tt'ttii ^,-ti-T^ 2 ffliErtg6i7 
D.>i7t LTffi^;-r-5S3ji]SlElSSi$:affiSL ({HL. 
j. kii. :S.\,^\zmti^fS^^X. t^-O. j>kT-$> 
^. ) . 

HilsBSJ^SDl. 8tIIBilMSD2Ri;B?ifBilSSAt4. 
A = jX(Dl+D2) 
O ^ <£r W L T H -5 d <>: * # t f -5 i7 o i7 i 



1 9 ) ig*^ 1 7 Xf4 1 8 IBiXcoi? D -y i7$ij 



5 

liiiS^--y h<^mlg2Bfljll/VI/7>ii}2IelSg^?;]»l{t;-r-5 
»C:^{l8f -5 d i ^4#iai-r-5 i7 D i7 HiWESS. 

^ i 0 fe'>;i^i d <t i&4#gt ^ i7 D .y ^ gJlilHlgS. 

*g|&©M2jl]Sa.--> hO'3-5ai^-r-5k<l(0^2ji3® 
Eg. 

[if*«2 3] i§*^2 2l5«Oi7D.yi7$iJ?aji5iKiC 

h5IB^ 1 r ( r fig^gSc) <Bc07'd -y 

mlffi^ 1 3111:1^ h©^SS[«. n (= r 
xj) ilT^O, t9g3^2jiM:i--> hfe, rilO^D 

•y =tmi$.v . mmm2m}i:i—y hcommt. m (= 

rxj) m-r:$>i>:Lt^^Wit-ri>^a-y^Um®^> 
[gi^JS2 4] M:*^2 3ferSO^D.;/i:7$iJfflI5IgSJC 

HutBSI 2 f*3i/'C;i.7,iiii[HlS§ti. HtiSBgl 1 fS3i/i;Pxii 
$r±B)o-r-5 C i: $r#M i-r-S i7 D i7 3itj^SP|oisg. 

milBjli. 2. H5IBk«, IX'hKi. mllB^ 2 

•y h (Dmum 2 ?tit/'?JU7.ii3fflHl^li. mJlB^ 1 iiiliJ- 

{11*312 63 S§*312 3IBlaW^D•;/^7*|JfP[5]ggi- 
^3^iT. 

mtZ k «. 1 T-^ 0 . H«IB^ 2 3g}la.- y h (om^^ 2 
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6 

[iSjf<li2 7] ^fiSS©;*^ U t, MIB^ggicCD^^ US- 
zi> hD-;i/-r •53>hP-^<!:. mllBa > h d- 5*^ 

tiztyha-^ii^e, m$EmWc(D/^ ^ 'J ^ TOtflfBngB 
□ •;/ ©ii3iB#rs1 1 rnllB 3 > h D - 7 ^. *ulB^^$ - 7i 

^ 'J ^ To^mf^^epi^ ayi7 (Dmrnrnmib^m u < j; 

^)tCiBfi$tl^migB^t, HtJtB^ei5i7D.;;47|c*fLT 

10 -«co{ScffiM^<£-*-r^i^gBi7D.;,^icS-::?ViTBtrlB^S 
^O^^: »J 1 ■r^Tj^e.BdfB^ > h n- ^tcx-^' 
Sr^<x-^'AXi:, HagB^S -p^^ 'J tc^^ e,n«>«3 
IB^gBi7 D i7 u ^ - D y i57 1 bXHl/^ffJgBzj > 
h P - ^ izmtf^ 2 63^ t b. 
HtlfB^^W;>^^UCD'p-^© 1 t?*^eWIBr}> hD - 
T®fitB5^- ^ ©gSEP#PB^ t SaiBy 5 - ^ ^ U *^ ^ filB 
3 > h D - ^ $ TCDt^lB U ^' - > i7 D i7 Oil® fl#H*i 
^L.<, tJ^-p. hi}IB:3> hD-^«, mf!B'J3'->i7D 
y i7 JCScfliTMIBT^- ^' 0 iitf d <h Sr^mt-r-S 

20 ;*^U->X5=-A. 

[gi5R«2 8] ^1.gBi'n>;/i7(c^!fLD 1 it'ttgnfcrt 

ijs@[Hi8i<t, m^mm/^ji7.t:2xA^\tfmm-^itit 

'ik. 'ikm/-^)v:^^^ts-r^^2mi>gm^ii. m%zw:mn 
)V7. 7f)^xt)^ti, mzmmy-^ji'T, -^^xti-^tix^^imm 
(j-i) xD 1 + j xD 2*i^i@ufc^. mmn 

^'<&a3;f7f-5|g3 315g[5]Sg<h (fib, j g^^. A 
30 mlSBBuift/t;i/Xd^|^±b/t}^. gi93»CH5lBrtgB^ a 
yi7<r>n)\,7.ii^^^-t^'^x<r)^fi^. Att, j x (d i 

+D2) T^^. ) ^Mmr^:iti^mt-r^i7ay 

2 9 ] ^1-86^7 D .;/ i7 {cj* bm X D 1 fc'ttsn 

nT*^e,)lJttii?FPp1A*tigi@b;t^, fl5ii/x;ux?£tB:;>3f 
•o^ljljilElSSi:. BulBBiljin;i^7.<&2x Afc'^tiS5^^ 
•y-Tt^. f^^ji/mxS:ai:^»-r^^2ii5iElH]K<h. h5IB^ 

40 il5Ill#rBl ( j - k) XD 1 + j XD 27StSj§bfcg&. b3 
IB^1-g|5i' ay^ izn bT{5ffi;5<-a bXt^^WilEl^gBi? 
□ •;/i'^ttJ;^)r-£.^3jl3S|5iSgi (fib. j. k«. S 
IWcSi^te^Sc. j^k. A«. miBft5jl>''«;PX75i5g* 

X<Dmm. At±. jX (D1+D2) T*-5. ) S::R«S 
r t *:!t#8*<t-r •& P i'fJiJPlE!^. 

3 0) nm>i'ayi7\Z^LDl tLifmntzP^ 
^i'ayi7A^Xt}^n, mW.{^mi7ayi7A^xti-^tlX 

iO iSMlHlgSi:. mllBmiili/'^JUXSrA + (k/j) XAfc* 



$nT;i^e)gSBtro1 (k-l) xd l + kxD2;5<^ji 

TrzirMnT^^^m]EfH^i7 a y c^mtit^^ 3 mm 

[HiSSt ({HL, j, kH, Slri(r^fj:if,5Sc. j^k. 

Dyi7W/'?;UX*^%5fef -SST^J^rp^. A«, jx (D 
H-D2) . T«. i^l-gBi^D-;/i;©j^«aT*S. ) Sr* 

m^^:it=^wmt-r^i'Dyi7mmm^. 10 
^mi'Mmm^t, Hu8BWji/-<;P7><£A+ (k/j) x 

:'3$nT*^e.S5SP#rp1kxD27&i«jSLfc». mlBB^I-gB 

J. k«. M\,i\zmU^f^^. j^k, AH. tagBffilji 20 
*<%^-r-5*T<^»tPBl. A(i, jX (D1+D2) , T 

10 0 0 1] 

U (IC) ©F«9a5T'fi5fflSn^rtg5^D-y;7C3^''f 5> 

i/^&mm-r^wm^^izm-r^. 30 

[0 0 0 2] 

7"-^ ^eitr^ t IC J; o Ti^a^^J-T^- iS-^JM^itfiK 
■r-5t>075^*§ATti^. eUAtS. ->>i?D:>-XDRAM 
Jitt'ro^D-;/i7l5|^i;©DRAMT«. -5-tl-e-'ni 0 0 
MH z i 2 5 0 MH z CD^ D ■:/i7(c|SlK85-&. CPUt'j: 

{0 0 0 3] Z.0:)^^Ui7OyC>\zmm^ii:XyD-yi7 

[0 0 G 4] ^?iJAtt'. \ Q QUHz<r>n^i;Uy^^m 
V^;tiJ-&« 1 i'JWti 1 0 n s e c (^yf^-) T-$>'5 
nSSy □•>i7<*:F^85i7Du/^®rB^!C 1 n s e CCD 

t0 0 0 5]4*IC. ;?C^:ij75ie,{|ll(D:7'D-;/i7'\5^-^$^ 
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[0 0 0 6] ii4 8ti. ^m^oy!;^m\'^Tmmm'& 

[0 0 0 7] ;<^:'J (->>i7 D:^7.D R AMTit*©^' D 
>;;i'ra»iS!DRAM) 1 1 «SJA«C PU 1 2 ICJ: 

i7ayi7CK\i. nv^r 1 3fcJ;Of^g|5i7D->'i7CL 

[0 0 0 8] rtgB^D->^CLK«. i^^i7ayi7CK 

^WlCitSS^ ayi^C K trtSKi7 D y i7 C L KOPsllCtt 

[0 0 0 9] JJ^^ U 1 IrtHPOibf^i^SiJffll-r-SWfi, 
gCi7 0-;/i7CLKT^-5fcJe). t U 1 1 tffi® r^D y 
i7 (CPV 1 2ti^) ii(Om-Vy'-i!'0)^K>tKHnz> 

[0 0 10] LTi^L. x^aL-^Bi^i^fc:$''^5>^^is 

[0 0 1 1 ] ^CIT. SjfiTlJ. C:(7)7>^3.-^7'j;<-r 
[0 0 12] — OJ^fJ. PLL (7i-X • D-;/^ • ;|/ 

ctim\z-'-^<Dmmii.x. t>^-o. ':&^ix^z.tmi\i^m 

[0 0 13] R^^(7DJ^JHcSoa>T. ^1-gBi7 

D ■;/ i— a-r-£)tifiiErta5i7 □ i7 ^^BfeT-SlElSS^tS 

ifi^it\yXh. t^tz. 9S-mi7ay{;i)m^fvz^. C^tl 
b tcfipjstz^itj^; LxnSBi^ D •> i7 ti^gB^ □ •> ^ <&-St 

[0 0 14] ^dx-. ^^cotJ*Kico^iTaTici¥^»c 

[0 0 15] ^-r. 13 5 0^#ggU;i*te>. C:OfilE«<7) 

[0 0 16] nUi' a y p CK tP^^^ a y CLKCD 
X^3.-«)*S (ilS*) $DltL, 9mi7ayCCK 
Rt>*rtBS5' D i; C L KOil^5-TiT^. 

[0 0 17] :iCT-, I^S5i7D-;/i7CLK©l ■pae>05/'^ 
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[0 0 18] CK^n^PJlA^n bf-L, 

U>'cP#.^TS5g^M/^;UX R C L J: p t::-r 

[0 0 1 9j {HL. (A-fw) <TtT-5o Wit. mm 

[0 0 2 0] :iZLX\ mmmW^JlT^RCL^m^Lfz 
Pt,#.7&^ e>i1^gBi7 D :v ^7 C Kco 3 'OisbCD/Vi^Xi^^^^'r^ 
P#**TOP#PBlSrD2^r^^> 31jS«ffi/X;i/XRCL 

[0 0 2 1] 0*0. iiSSA, (2XA) . D2^^ 

A+ (2XA) +D2 rz\rM^t^n\i. nu^a^i; 

CK(Di^-(^>^lZ-^i.rzmiE\^^i7ay^CK ' 
[0 0 2 2] mb 0'f)^ib^J^^ti^t£,Xo\Z. A = D 

1^-02 ty^^omm^^^-r^tz^i^. m^m'D2\t. a 

[0 0 2 3] Sfc. f^^i^ayi7CK:BcU[^Bi7ayi7 

cLKommnt. ~^xu^^z.t^mmtLx\^^^rz 
xA) ^±j&T^mmmmt. n^^ay{7CKRif[f^ 30 

gBtJ7D*>^CLKC0^«BTtC^Si:TP$PBl (2XA) ^JE 

[0 0 2 4] Z.(DJ:oUJmm\z^ti}t^. n^{7ayi7C 

iEl^gf5i^D*;/^coioa6cD/t;i/X^, ^^^ay^CK 
(D3^fy(D/^Jl'7.iZ~m^-^l>Z.t:^^X^'I^. ^/^> 

CK<o^^^yifhmiE^W>i7ayi7C'LK<o^-(^> 

^\t—'Si\.X^^^Z,t\ZU^tz^. n^^Uyi^CKf)^ 40 

ytmn^xz>um'^\z^\^^x^. ^n\zmmzn^^i.x 

i^Ui? D y {PtP^Ui^ Uy^ ^-g^^-fr-S C t Ti^^BJggJc 

[0 0 2 5] :k\z. ±mmm\zmr:S\,^xiry^^ay^t 
F^SK^ a ^> /? c7>^< ^ y^^—^^^^tzisbcD^^mfSi 

\z'D\^^xm^'r^. 

[0 0 2 6] usiti. ^mjsi^m&<D-mi:7jk'rh(D 

X$>^o 

[0 0 2 7] nm^iPay^CK\t. Xtim^2 1 
LTA:^/N*-7 77 2 2{CA*$n^o rtSB^Pu/i^CL 50 
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Kti. XtiJ-^yy T 2 2'f)^q>^ti'^n^. CCT% A:^ 
/\*';/:77 2 2ti. iSJiffiD 1 ^WLTl^^fc*, ^W^^ 
\=iyi7CKt}^^iPUyCfC'LK(Of^\Z\t. iiSftD 1 

[0 0 2 8] ^Ui7Uyi7ChK\t. iS^SASrWr^ 
ii52lH]gg2 3 ^SfiLTmfiiiiJiZU'l' 2 4 ICA::^$n 

31IHI8S2 5- 1, 2 5-2, - 2 5 - n*^^»:^fi£$nT 

[0 0 2 9] ^y-Umm^2 jlSiEE]K2 5- 

1, 2 5-2, -2 5-n<^g:{Cffi^T^^O$tJfflI^^ 
27-1. 27-2, —2 7 -n*#LUiTV:k^p 5^ 
-*^Ji^lE]2§2 6H. t5iliij®7U^ 2 4{C*5^t^JlSa 

A f ^g^^r^th^tc. '^mmmyu^ 2^\zi^\-y^m 
MSAb$:ii5ff«A f jciiu<r^ti*g<&wr^o 

[0 0 3 0] l^itajST U-f 2 8 tt. fti}JiiiM7 U-l' 2 
Aiimm\Z. 51Sad<£:Wr^?tiS:031MlH]K2 9- 
1, 2 9-2, -2 9-n?^^e):^^$nXVi:5o 

[0 0 3 1] f^itiliSTU-r 2 8 7&^e>a3*(^tl'5i7D'> 

i^ii. 5ijffiMD2^w-r^a]ffiiHjss3 osiSft-r^dih 

[0 0 3 2] ±%^m^(Dm^X\t. mlifiilST U-^ 2 4 
C9«ia<h^jiil3^7W 2 8 03KJ5£^|5li;fcb. WjIA 
;i'AcD)l5iSA f ^^cD**r]e-bT?tii/^;UA<Dii 
5£MAb^U, 2 A (Af = Ab = A) ^%^^v\Z\. 

[0 0 3 3] Ut&^L. ±feei££OlHlK"trtt. fJji/i;i/A 

;i'AC0il3g«A f <i:^^3l/t;^7.^7)SjgSA b<&^i^{C- 

[0 0 3 4] :i(DO<.^.\zr::>\^'^xmm't^o 
[0 0 3 5] 1215 2 mS 0(DX(Dm.^ (fiP'^> 
SAf. Ab^*Sr^P#.^J lc43tt^E15 1 OlHlggl^ 

[0 0 3 6] Cl^lT. mjii/t;i/X7^^*tu3tii5S7l/-rc031 
JSiElSStcA^JenTl/^ot^c^^Sttt^Si (#4^T*^-r) 

UT. 0^Jx.tf, tuillA;UX7:?^3i5i[p]^2 5 - kliA:^^ 
n-St, il5ilElK2 5-k;i>^ffittiK.^{c;iO, m(Dmm 

[0 0 3 7] mm:n)V7.timmm^2 5 - kicA:^j$ti 

[0 0 3 8] ip-^, iiM7K05fe§l7!i^b kSScDSiJiS 

2 7 - k \Z\t. mm^'^JlT.t^H^C^ ayi7CLK<7) 

/x;ux7^^A:^?$n^fc*, $«j^^^2 7 -kji. mmm 

Ji7U"1'0515i[HlK2 9-k^ffitt4^«g(cUT, Jiiilsl 



II 

[0 0 3 9] ccoiM-^, mmy^j\^7./}^xt)-^n 
[0 0 4 0] tie-pT. jijsffiA f ^ftsr-5Bfiii/'^;i'7. 

[0 0 4 1] 

[0 0 4 2] *%Bjtt. ±i2^^*$/S^t--i<;Jc$nfc 
■r-5liW»C*JlsT. Bf^C9ii3iSS:jE?SI'nfcf--r-5C: 

[0 0 4 3] *7t. *^B^©ew(s, mswj^aica^ 

lEl^gB^:^ X3yi7 S:^J5£-r-5lHl?S€rffi«T-6 C iiTdSS. 
[0 0 4 4] 

[SKS*»^r2.fc*ro^g:] ±fBBMS-^^T-5fc 

D •;/ ^7 (D/x;ux*<HiigeffiS!c(Oii}irL - -y y \zXti^iXX 
[0 0 4 5] ^t. mii'^m^^)l^7.<Dya>hI.y>'&L 
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aiS^--;/ hlcA;'j^n/j:<i'j:o;tB§lctt^«}tgB*<'J 

hlcifil^aM^-y hTJ^^Sn^. 
[0 0 4 6] *fEH>^©i'D.>^Sf|?fll|Eigg«, BtlgB®Ji7 

li 7 i^-f oi^Wi^m'&^i.- y h \zmt^-r^f^ 1 a® iHiK 

10 ^ajgMD 2>^lj-ae-B-TffliErtgP^D.;/i7 1 LTtB:^ 
T-5^2aSlHlK<i:36^^.ti^$n. mllBa3g«Dl. M 
IBa®aD2 2iO;«iJfBaS«A«, A = D1+D2©H 

[0 0 4 7] *^BJ®:?D>;/'^7$iJig[H]g§«, tf[|g 

1^65^7 D i7 cD/i;P7,?5^mifBa5i 7 U-i* <D^^<Dmf&=i- 

—V v\zy<n-^nxii^^mLmikn)\,7.iim^^Wi<om 

20 [0 0 4 8] Sfc, *f??goi7D.;/i7$iJ^S^I3JSg«, fs^%^ 
H5ji/t;i-X*^B5IBa3ff7K(DS^g:(7)a3i:i- h*^ 
€)aj:t)$ti^«-^lc, mj6B?;jg:®aM:3.--;/ h75>^e,fcb:^; 
$n^^il/''?;|.X^jg8frL, BiIIB^ji/t;i'X{C'(-^ATHtF 
BB[^gBi7 D •;/ ©/t;i/X3&<taK^ 2 a31ls]SS5&^ ^ a3^7$ 

[0 0 4 9] flulB^^ti. HtlgBl^gPi7D-;/i?C7)/-^;i/7.*i 
H5tB^ 2 ajSlHisSTS^ e, iB;*? $nfc?t»c, gniB?a©coa5i 

3.--/ vti^<b^^-^ti^vk:mn)V7.\z^-:5\>^xm%L%2 

30 [0 0 5 0] HuiBaM7U"f«. BdlBAu/ 7 7;5^fifi§$ 

aam^n^, miiBmia®ieiss<D/'«5'->«. BUgB/t-^ 

7 TRD^'mllB/N'-y 7 TTi^e-MIBaJiT U-Y ST-<3?E«© 
AiS'->lc:|ll«coyt^->i:. B5IBm2aMlHlSS&Z^mi 
iBa]^-7 U-f *^ BtltBm 2 aMlHl8S*T-®E^0D/'?^' - 
>lclRl4«cD/t^' - > t ©ai*-^t3-frJc J; 0 «5JsS;$n«) J; 

[0 0 5 1 ] *%BJ<^»ptqBiJIIlB§fi. ^^:'J-fe;U7U"f 

-^'<£:HulBMX'v£B:^-r-5/cei4)©tB:^(HlgSi:. mUBi^a 

ttH5IBai:^lEl^«SJjf^tt, ii.^^c< it,HaiB^D yi7$ij{ip 
HSStom 2 aSlHlgS;*^ t>ai:^ $ ti-5ffiiEF«ggBi7 d •;/ Jz 

[0 0 5 2] :*:|?BgcD^7D•yi7$lJ^^I)->;;?.5^A^^. /N'x 
50 BniByKXl::^*tTx-^«tSS€?TC><i:^^{cnS6i7 



( 8 

13 

[0 0 5 3] *52B^OJl}57Ul'fi. B5'JlCtgigil$n;t 

mt&fB 1 »3ftA;i/XA<A:^;$n^ 2 iRm\zm^-$n 
hit, fS2mm/vi'7,ii^t£-^<Dmmmrci-fm<mx 
*^e<Ji5£sn-&. «96BiW3t/t;P7>«. 

-y hiZXtltStl, ttlE^l^jl/^;UXCD7D>hX2; 

=L-y h\zxt)-^nfz^iziRmMmm^m2^m<Dmi 

mm:i.— y h<Dot>^ha!i$iV]^<DmiMm=L-y He 

m^mimm=i--y hX'm0S.-^n. tiie^ i ^it/mx 
•r-5^25iM^x>y hTjg^^n, ttge^ 2 

SSgcOilJIMtS. IrJDT-^-S). 30 

[0 0 5 4] fi5IBI| 1 ^gj£/■?;^X05 7 D > h X ->*Je;l^ 
<DX •;/ mJlBf^gPi? D ^ (^/t;|.7-.7j^S5fB?g^<7)^ 

1 mm=L- y hizxti^nu<u-:> tzm iz^mMmm^ 
m2^m(Dmimm::j--y ho^v-^m^bwim^Bmo^mi 
mm:i-y hizm^^imm=L-y hxmssi.tsn^. 

[0 0 5 5] mt^mlS}g=l--yh(D^tm^m2&m 

:i-yh(Dmt, m^lz^U-i>. mi^2Sm:^-y h 
[0 0 5 6] miBtt^<7)^ liiiSn.x-i' hCDo*.ii!g?-r 40 

-s j m<Df^imm=i--y m^j; o 1 1 yc;^ 

*«^L. *iJIBttli5:0^2ii5it:3.x-;/ hO-p-^ffiig-r-Sk 
fflO)^2ii3S^Xv McJ;i3B5IB^13^D.;/i7jc?^|pT 
^ l-r)<75S2yD-;/;^$:^«fi£L. HUlB^ 1 T^'D ^7 ©fit 

iBji@<D^iii}£aLx-y Y<Do%(D\^mnwm^um-t 

2Jl3g^x-;/ h<OS)jf^**)ffl)-rs. {BL. j. kfi, S 
[0 0 5 7) H5tB^lilM:3.x-;/ h»±, r (rfig«5 
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n (=rXj) (lT-$)0. HrlBBm2iillrLX-> h 

t>. Tm<r>yoyi7^mfS.\., mum2mi&o.-yvcD 

^§C«. m (= r X j ) fBT'&O. flrllBS 1 mm^VlT. 

[0 0 5 8) *%B^CDi7D->i7ft1J|i[51gg(i. ±atCDg}ffi 
TU-rt. ilittaD l.^WL. :^1.gP^D->i7{C»-::Jt,iT 

y ^ (Dn)V7. ^mnmAtz\r& ^. ^xm%immn)\,7. t 
Lxmtiwm<Dm i jg^nx-^ mc^^s-t-s^ i astii 

S§i» mlfB^OIft*^)^ lilM^x-y h*^6,tb:'3$n-5tl}|B 
H 1 ^ilA^PJ^S'SMa (j-1) XDl + jXD2fc* 

tt31 ^-&T|g 1 aiErtSBi^ □ ^7 1 bXlHij-r^f^ 2 M 
iilHlSSi. m(tBi9[lg:coll2SM3.x-> h*^f,!±i;/3$ns 

m^m2mm/vi'P^immm (k-i) xoi + kxD 

2 ;tnta e>-&T^ 2 ffilErtfflSi^ D y 1? i LT{t}*-r-5S 
3il5ItElSS<»:S-{i;^^. {BL, j. ktt, SVsC3ilXte 
^ST, 75^-r>, j >kT*-5. 

[0 0 5 9] BtlBSM«D 1 . MsimmmD 2 RZ/J^IB 
5ISSA«. A=jX (D1+D2) <^D|g^^WLT^» 
^. 

[0 0 6 0] *^BjcDi7D-;/i7$ijwiHiiis«. ±m(Dmm 

7U^t. ilMSkXD 1 $r*rU. ^SBi^ n ^7 {c*o' 

i7 D i7 (D>''^;u:^ A;t*ftiS e.-a-TmifBBUjtn;i' 

X t LT stiiB*!)©:©^ 1 ajiffi:3.x y h izma^r^m i m 
mm^iz. mt&wm(omimmoL-y Y-f)^^mti-^tii> 
wsmf^i'^m/vi'7.t:mmm (j-k) xdi + jxd 
2 tziim^itxm 1 ffliiEF^SB::? D i7 1 vxmti-r^m 
2mm^^t, t;iim}}m(Dm2mm^-y h^^i^tiiti^ 
n-sssBBig 2 'ikmfWT. ^mi^m k x d 2 it'fta e.-&T 

^ 2 ^SiiEF^gg^' P i> t LTtbi:^-r-5>^ 3 SiilElSSi: * 
m^^. ML. J. k«. Slr^{C^^cg,«|S:T. t^-o, 
j >kT-^-5. 

[0 0 6 1) H«IBiiffi«D 1 . milBSJiSD 2&tXBfJIB 
ilMSAfi. A=jX (D1+D2) ©Kl^^^bTOi 

■5. 

[0 0 6 2] *5gB^C0i7p-yi7 3iiJ^[pisS«. miP^Ui7 
ayi7 ©/X;UX7!iit(igEffi&©m 1 ®]g3.X y Mc A* ^ 
nxA^ e BtUBBUai/'^^l'X 7&imFlB?jDg:0|g 1 mm:=L- y h 

V hOB5iBmlji/•t;^xiiJ^IiIi^s^^!)^^lJ{t;■r^fc^^)c^)$lJ^^p 
/v\^7.^^^r^mm/vixm±^nt:^'b\zmz.i>. 
(0 0 6 3) mimimm:i-y h<D^tmim2'Mm 

Ji-yb(D^\t. StMCSfj:^. mti^2mm:i-y h 

[0 0 6 4] mimwc(Dmimm:3.-y h(Do-^mm-r 

•5 j fS®^ iSM^X-y hlCiO lOCOmi :/D>yi7^ 

HaiBtagc©^2jl3iax-;/ hO^-^iffigg-r-Sk 



IS 

* *J^/^ JP;^ icSt? V . tilted 2 :r n i7 CD k iB<7)^ 
[0 0 6 5] H5ieSliiiff^n-v h«. r (rttg^ 

lie) m<D-:/ayi7t:mmi,. B3ie^issn.-.y hcD^ 

Sc«. n (=rxj) HtIIBm2iilSaL-.;/ h 

m (= r X j ) HTS-g), 10 

[0 0 6 6] muf^2'^mn}V7.m^m^\t. gtneisi 

^iiA;UXil31lElSS*i^j«r -5 JS3^acDm/ n (= k / 
j) CDJlSSi&SfePfc-r -5. 

[0 0 6 7] Btie j tl. 2. Hiil2k«. 1T-&0. miia 
[0 0 6 8] fUiekfi, H5IB^2ii}g:i^-;/ 

h ©mJiE^ 1 a^a/'?;i/xasiEiss*<^^-r-£)ji3iso9 20 

[0 0 6 9] *It!0J(D^^:'J ->X7^Ali, tti!IS:©^^:'J 

U ^ T-cDMIB^SBi' D <DiI@^ra t SafBa > h 
D -"yti^^mzy^ - ^ ^: U ^ TWHulB^I-gBi' Oyi;a) 

%Zziyha-=>\Zy'--5"km<^--5>nxii. ttlBB^S^S 
-^=h^)\z^-?Libri^m'^9\-U^uy{7^\)'5'->^u 

vi7ii\^Tms-m%z^>hu-^\zmtm2m^ii^m 

[0 0 7 0] $^c, BiIIBtg33cc7)^^ij©e>*.©10*^e, 
fl5IB:3 >ho -ymX'CDmti-T'-^comM^rB^iiimti.iy 
5 - ;>t t 'J 75^ 6 fltleBrJ > h n - 7 SX©HtilB 'J ^' - > i7 

«. HilfB'J:J'->i'D-;/i7(ca-:?l/JXfJgB-r-5'*llO 40 

[ 0 0 7 1 ] D ^$IJi^Il]gSJ±, ^1.gBi7 D y 

^2aslHlSSi:, B3IB^3i>''?;U;^*iA:*J$tl. fiaiB^ii 
A;i'7>d^A:':$tiX75^?>ii3i^PBl (j-1) xDi + j 

X D 2 Ltzm^ mmnw>ip uy^p \znv,xi^m^ 
— abxii^ffiiEi^aBi^D •;/i7s-ai:^r-5^3asiHiss so 
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X7i<%^L7t^, ««0ICHniBrtgBi7 D i7 0A;UX*^|? 
±-r**X-<D^PBl. A«. jX (D1+D2) X*-5. 
[0 0 7 21 :^%m<Oi7 0yi7i^m^mi. 9\-&i/ny 

i7\znLn\xD irnrMnrzf*^^^nyi;t)ixt)^n. 
mtip^^^ayi7f}iAii^tLXi)^i=>mmmB^Atm^L 

M;i/;^«:2xAit*ttas^-&;tm. '^mn)V7.^Viti-r 

-5^2 3131 asst. MtB^jt/'^;i'X7&«A:^)$ti. fllB^ 

mf^)i?^ti^xti-^nx-b^(^Mimw\ (j-k) xdi + 

j XD2*i^iiiLfc^. ISfB^1-gP^7D-yi?lc^bXfi:ffl 

Lxti^ttiErtSBi' p y * (iit}r^m 3 gjsiHi 

SSt<£re;l-5. mt. j, k«, SlMC^fig^lic. j 
^k. A«. MIBtnjl/tJl'Xdi^^Lfc^. igSU'^IB 
P=iUi7nyi7<D/VlXi)^^±-r^^X'(Dmm. A«. j 
X (D 1 +D2) X-&-5. 
[0 0 7 3] *5!BJ©/7D.;//7^J^giD)K«. fr\.^i7ay 

1^ SB i7 D A :^ $ nx *^ e. A di^jg L 

;i'7.&A+ (k/j) x^tzifmi^^itrzm. mmn)v ^ 
7.^mti-t^f^2mmm^iz. m%^mm/v\'::ki)ixij-^ " 
n, mfs.m^/vv:^ffixti^nxtf^<bmfmm (k- 

1) XD 1 +kXD27&<«i©bfc«. m%i.9m9 0yi7 

\znL.x^mf)^ (k/j) xT;tntiinxii^*«jE(^a 

i7D-/i'S:ffi:^-r'5B3il]glElS&.i:^«AS. fiL, 
j, k«. SV»lc^;^ti«lia:. j^k, A(±, WIBfflji 
yVUX^t^^Lfc^. ;gS!JlCmrlBl^H5i7 P-;/i^©A;i/X 
7)t||^t"-5SX-®B5rB^, A«, jX (D1+D2) . T 
^1-gBi7p->i7 0D^^X-a&5.. 
[0 0 7 4] 2|s:^B^(Di'D.yi7$lJ^a|II5Ii^S«. ^gSi70«> 

HtiiBF«ggei7 D -y ^ ;<)tA:t) $ nx e jiMfl^rBl A*^*^ia t 
fc^. Bl}ji/'?;i'7.^tti;^>rsBliliiJEJgS<»:. HfllBHilii 

(k/j) X Afc'ttajis-e-fc^. ^Ji/t 

)V7.^&ti-t^m2'M}^mnt, BflsB^ji>''?;PX*<A:'7 
en. H5BB^ji/t>'U7.//A:'J$nX7!>>biliffB#Fp"3k XD 
2 7i<^jSLfc^. HtlBJ^gSi^D .yi7|CMbXffiffl*< (k 

/j) XT75:ttanxti*ffiIErtS5i'Pyi7€-tB:^r-5 

m3jiJilHl?St^&<iiA.l)o {Hb, j, k»i. SlMc^/j: 

J^k, A«. B!llBmFjlA;U>^7ji^5feL./i^. 
^?J[)(CH5IBrtSei7 n -y i7®A;U7>d«fg±-r-S* X-©P$ 
Fn^. A«. jX (D1+D2) . T«, nffii7p.yi7© 

mrnx'Sb^, 

[0 0 7 5] 

[0 0 7 6] mUt. *:%B^cDi7D-yi7$iI^t5lSg^:^-r 
■5 ;>t ^: U ^ D -y A. -5 |S1^$'JSP -> ;^ 5^ A «— fiSJSrjS 
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[0 0 7 7] j?ct'J. (•yy^^a^T.DRAMUilCOi'a 

y^mmmDRAM) 1 nz\t. m^iicpu 1 2\zj: 

[0 0 7 8] rteP^D.;/i7CLKtt, □ C K 

mW)\z^&i7 ayi7C Kiip^^i7 ay^CL K<Dm\zii 10 

[0 0 7 9] ^Oyi7mmSim3 Ht, ^mi7Uyi7C 

LKJcSo't^T, ^1-gB:J7D-;/i7CD5"f S^-i/IC-iicbi^C 
ffllEF^gP^ ay{?CVi' ^^^T-S. ^^lErtSB^' n •;/ 
CK'«. Xtim^l ^IScU^tS^^l 5\Z^t^-^tX. 

(0 0 8 0] 02 01 U 1 lF«gCDi^Dyi^$iJ 

[0 0 8 1] nSBi^ny^CKli, ;<^U©A;^*^^3 

■r-5A:'j/N'>'7 7 1 3 \zxt]-St\^. Xti?^yyr 1 3 
f±. ngCi7D-;/i7CK{C^tTD l<^»X4^rL-S:*-r-5 
V5SBi'D-yi'CLKS:ai:^-r-5. f^^Sii' a y i7 CLK 

8§ 3 2 «. fitlii/t Jl/;^ F C L 1 mm^WVl^X C L ) 

[0 0 8 2] P^^i7ayi7ChK, mf-P^^t> u y t7 C 

/CLK«, -en^'nn<i<^il5ff^--> h 3 3- 1 , 3 
3-2, •••3 3-nlCA:'3$n-&. 30 
[0 0 8 3] nPOiijgn--;/ h 3 3- 1, 3 3-2, 

h 3 3 - 1 h531/'?;1'XFCL 175<A:^$ 

n. ?;3is<^aM^ri <;/ h 3 3 - i t^ii/'; 
ji'XRCL 1 *<ai:^sn-5. 

[0 0 8 4] t^3i/'?;i'X R C L 1 SSSD 2 ^WT 

[0 0 8 5] gi3«. m2oymm=L-y h(Dm0s.^mm 

ICjSf =b©TS)-5. 40 
[0 0 8 6] iUgOL - •;/ h 3 3 - i fi, ^jt/X;i.X jg5g 

lUK. «^«J$liiSS&u^^ji/'?;u;^a5ilE]SS«3-:?wg6 
[0 0 8 7] tt}iiA;i';^ilMiHisgti. soco-rw'?-^ 

4 1 ~4 37J^t>IMjS$#aTI'i'a. -f WN'-rJ' 4 1 . 4 2 

mmmmtn, -i >/'<-^ 4 i\zit.. mmcom}i:i 

«- '\k^<D-Am=i--yV\Z^tim^FCl.\ + l^difj 
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7>/P*< "1" <Di^. 'r>A-:5'4 1 fi, Sttt^^t 

[0 0 8 8] <>/\'-^4 3©{±i:^3S8JS, >y\* 

-;5'4 2<^A:^*S3lC«iK$n. -r >A-^'4 3©A:'3Sg 
•^IC "0" («SJA«. *<BliD$ 

tlTti-S. -O/N'-:? (i7D.>i7 K-r>A*-^) 4 3 09 

«if^«. mmn)V7.?\z^y)um-^n. m^\^. mmn 
;u;^P75i"i" 'f>A-^'4 3«, 

[0 0 8 9] ^jiA;UXSJIIHISg(4, 3 0®'r>/N'-^' 
4 4~4 67!)ie>M^^5nTt'i-5. -r >/\'-^'4 4, 45 

bC9ai:tllt^RCL i + 1 XtirtgPi? D C L K 

f}'^xts^n. -i yn-^ 4 b\t, m^<DiSM=i--y v\z 

f±5:^«^RCL i ^tb;^)^-^. 'r>A-:$' {i;uyi7\i 
-1^4 4 it. iSitVim.iifJ-^, 

[0 0 9 0] ^tz. -i >^^-^ 4 6<Dmt)i^\t. -i>n 
-i' 4 5 0:>Xtimz^m^tl. -l'Wt-iS'4 6(DA*iffi 
\Z\t. ^IC, Uy {7 C-LKti^Xti-^nXX'-^^. -f 

>/N*-:$' (i'D>>'^' H-f>A*-^) 4 6CDSftf^«. urn 

"1" ■1'>A-^'4 6«. 

[0 0 9 1] ^^^«}$IH]?S14, «ffi.m#g54 7 RUN A 
NDlHi8S4 8. 4 9 75ie#?^$nTl.i-&. NAND(h1SS 
4 8tC«, m^<DmM::i-~y hcomtjm^F il^U 
SSrtSSi'Dy ^/.CLKd<A:/3$n, NANDIHISS4 

LK35tA:^^n^. 
[0 0 9 2] NAND1HI8S4 8<oai:tJ«^«. 
SB4 7«-fe-;/ hAt>/S t;^j:0, NANDIeIK4 9 CDttJ 
^Jft^tt. t«:^^SJ#gB4 7©U-fe-y hA::'3/R<h?^f:3T 
V^^. t«£^T. NANDlEl!S4 scorn :'3{i^ ("tr.-i' hA 

/s*< "0" hu^ftt^. ^mun^4 7\t-\zy 
hiKmtUK). nand[hI8§4 9om;'j{i^ CJ-fe-^h 

A:^) /R*^ "0" LU-ytzt^. t>c^«f#eB4 7tt'J 
[0 0 9 3] i^m^mm4 7«. *J^/'?J1/:;?.Q, /Q?& 

.^<sftgi54 7*t-fe-y ht^jfiicDt^ic "i" tti.r). mm 

A;1.X/Q«. 4^^«t$gP4 7t^U±.y h^m<DL^\Z 
" 1 " i^t-S. 

[0094] 04 {i. 03 ©*eSg«Jtg8<D«Sfie(D-0i|S- 

[0 0 9 5] P5^-f ^OUSMOS h7>>'X:S' 5 l&t/: 
N5^-v:^i;PSMOS h^>v'7.^' 5 3. 5 4tt. SV»IC 

[0 0 9 6] mmz. p^\^^)vmMoshyy'J7.^ 
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5 2RL^N5^r^-Jt'SJMOS h^>->*X^' 5 5, 5 6 

[0 0 9 7] ±;yhXi3/S\t. UO S h y >if7.i^ 5 

OS h7>v7.:? 5 2. 5 6 <Oir- hlZAtlt^tlT^^ 
•5. 

[0 0 9 8] MOS h7>-:^7.:5' 5 3©y- htt, MO 
S h7>v?;^^'5 2(7)h*U-f XC^gg^n. MOSh7 
>vX^' 5 5<oy- htt. MOS h7>v'7.:$' 5 1 <DK 10 

[0 0 9 9] $ijpa;uxq«, MOS h7>v;^^'5 1 
[0 10 0] m5\t, *ijp/i;i/y?.p, /p^^^iHigso 

[0 10 1] F^gB^'D-^^CLKK. 31i^SA ' ^WT 
-SJiMUlKS 7SrigE&LTNORlElSS5 8<D-:^<DXi] 
mzXijtStl. SfeF«9SB5'P.y>?/CLK«. NOREI 
K5 8®ffi::^<7)A:^)ffitCA:^$tl-5. NORHIJSS 8 20 

'i>n-i$> 5 9^iE*r-5)c: tic.kO$'J^>''^;i'7>/p t 
[0 10 2] mmn)V7.9. /Y>a)/^)V7.m\t. mwB 

SS5 Tcoaj^SA ' tCJ:Og^S$tl-S. •fib, ^<D'Mm 

?;D©®51S:3---;/ htCA:'3$n^HfitC, il:T®JIJff:x- 

^•5. 30 
[0 10 3] :k\Z. ig6$#BgLfj:A<6., ^^bjcdIIJS 

[0 10 4] i^^^a'•J^ CKL\HUCnyi; CLKCD 
X=^i-ODits (il5Ift) ^DliU. nUi7U-y^ CK 

BLZ^nuc avi^ch Ko^MSr T t-r-s. 

[0 10 5] rtgB:^ D-;/i7 C LKW 1 ■pSt>©/t;U7,*'55E 
jljffi^{K/'^;l':^FCL l35<^^LfcB#.^3!)^f). F«3g|5 

i' D y >:7 c L Kco 2 ■:3*©/x;u;^A<|?^-r*B$.^^ TO 40 

[0 10 6] ^tz, CIWNfFbIA f ^Zie-LTAb^f^ 
a@^M/'?;i.7. F C L 1 Srfg5fe^?-&fcBt.^7>»efl#rBl 
2XA ({lb. Af=Ab = A) tim'^\^tz^MrCim: 

«itt/'^;p7.RCL i*i^^T^ck-p(cr-5. r-st. ii 

S^M/tJU;^ R C L 1 LfcP*.^*^ ^B^FbI AT&i^ja 

lx>5:P#,^«. ^ni7 D-;/i7CLKCD3 OJe><7>/'?;P7.d<^ 
^-r^Bt*<i:-SS;-r-5>c:t(c;S-5. {bl. (A+W) < 
TizTS. WIS. jgM^{tt/'?;U7>FCL. RCLOiji-C 
fe-5>. 50 
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[0 10 7] mi&^WVl'T.RCh lt^^±\.tz^^.t^ 

TOI^F^*D2 trst, iiSS«/'?;i'XRCL 1 
2 ^cttiiJlS-B-T-^ntf. D y i7 CKCD^-f 

5 >^iz-m.LrzmiEp^^i' a y C7 CK ' p^mn^. 

[0 1 0 8] -TJ^D, ilittSA. (2XA) , D2^:i 

A+ (2XA) +D2 fiimtb'^tlit. nUi70yi7 
C KCD^f 5 >i/C-aL;t*liEf«3S8i' CK * *i 

[0 10 9] ;tt*J. A = D H-D2 <i:^ipM^;5i?¥ffi-r 
•5;^:*, ilJi«D2tt, ARUD lii^^^tt>^Z.tii^-V 

mmiEi^^wmitvT^<fztb<^h(OT$>^o 

[0 110] 'AiZ. Si2nm^5<Di/ayi;mmM9i(D 

W)mz-D\,^TfsiBMti>. 

[Oll'l] 1. m7 <Df'^ S.>if'^^-h<DaV^M 

BI8lCSTJ:pJC, (*9«5i7Du/i7CLK*< "1" tU^ 

(iLt>±A^^) . m^X. $iJPA;UX%^IhISS6 OCOtb 

:^j{f^«, p= "1" , /p= "0" tfio. mmmA 
pi>^±^^n, &mm=L-yh33-i. 33-2. ~ 

3 3-n\ZXt)^tl^. 

[0112] -y h33-l, 33-2, ~3 

3 -nlC*5liTtt, P= "1" . /P= "0" iirj.i>fz 
tt>. 'r>A--:$'4 3*iStt«JSi:«cO. -f >/t-:^4 1 

m^isitvimtfjii,, ^-ox. ±x<omm=j.-y h 3 3 

-1. 33-2, ~33-n <Dmm/W7^mmJsiS§(DA 
tll:'3fi^FCL l~FCLntt, "O" iztiO, M 

[0 113] do^. ^mm=i--y h33-i, 33- 

2 . - 3 3 - n Ttt. P = " 0 " , / P = •' 1 •• (CSt-S 
t. -f >A'-^'4 I7><ffif±<*ggi:/i0. -f>n-iS'4 3 
*^#?£tt«^i:nC'&. BP*.. ^jlilOL- h 3 3 - 1 . 
33-2, ~33-n ©firjM/N'^UT.jiliiElHlSS^^Sil'MCli 
^Wtctg^^n-Si^tC. mm:i-y h 3 3 - 1 COatim 

/^)i7.mmm^<D\t)^iimm^^3 2jciistwicigi^ 

[0 1 14] /jii. um/VU7.P. /Pco/t;i/Xts (P 

"1" . /P7i< "0" (Dmr^v tt. ii}ffiHiss3 2wii 

JiOL- h 3 3 - 1 lcA:^$n?>mIlc. ±Ta3Ji5irL- 
5/K33-1, 33-2, ~3 3-nWHnjlA;i'X<oe 
« 7 > * ?jO b T *3 < £>g*t & S jji e) T S . 
[0 115] 2. ia7©^'-<5>i^5'+- hOb^,* 

0 9 irS^TJ: c» »C. F*9gBi7D.;/;:7CLK*< "0" tfi. 
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Pyi7CLK&D:S$HF^gRi7D«yi7/CLKfri. ^TO 
jiJi^:::u/H3 3-l. 3 3-2, - 3 3 - n ic^iit 
;ioTl^^/z«i). ifeT<0jgiS:3.n-;/ h33-l, 33- 
2. ~3 3 -n(^NAND[ElgS4 8 0-:*OA**'5 

"1" (tTi^o 

[0 116] -^5. Sil5S:i-^y h 3 3 - 1. 3 3 - 
2, -3 3-nC0t^Slffii#gB4 7Ji, Uiru^ htt^RtC 

Q= "0" , /Q= "1" ICTioTV^^o 10 
[0 117] fifoT. ^iij^^ri^y h33-l, 33- 
2, -3 3-nO-f >A-iS^4 6*tftjt^^S|t/j:0. -f 

33-1, 33-2, — 3 3 -nOmilyt;!/7.ii3ilE]g§ 
<^Attl:^ff^RCL 1-RCLntt. "0" iitl. 

-So 

[0 118] 3. MKDi^^ ^.y{f'3'^r'-V(Oc^.^ 

mi^^m/vvT.) fcl i7j^^ai:^$n, mm 20 

rLn-y h 3 3 - 1 izXti-^n^. Bilii/t;L^xc7)/^ 

;u7vts ( "1" (omm) tm}gm.A\z^Ki^^'^n^m 
[0119] t5ji/t;ux F c L 1 (= 1 " ) i^mm^^ 

-u/ h 3 3 - 1 t::A:^^n^<h. 5152:1- *y h 3 3 - l 
t^NAND[sIgS4 8<Dfa::&(7)A:t?7:^^ "1" NA 
NDlp]?S4 8<7)a:J:^; (ir-yhA;^/S) tl, "0" <k7i 

mt-r^o 30 

[0 12 0] tt^«J#g|54 77:^t-ll*;/ ht^cffi S {CTtc-p fcil 

}g-L-y h 3 3 - 1 Tfi. ttsg«t#ge4 7;^^^ai:^^n 
^mm/^)U7s\t. Q= "1" . /Q= "0" izu^r^i 

[0121] 4. B17 05'-f ^>^5^-\'- K<7)d, e 

mi l{Zyr^-t<kv{Z. w}myVU7.\t. 315£a--^7h3 3 
- 1. 3 3- 2. --3 3-n^m'A^!^LUf)<i^m/vX' 
\^^<. 40 

[0 12 2] mmy^jU7.t^moj&i'rzM}gzL-yh3 3 

-iTti. NANDlHlgS4 8c^fi!i;^OA:^tiMt>' "0" 
ii^cO, NAND[ElS84 SOm* l±y hXioyS) 
"1" t;i^7i>^ *«,^.m#gB4 7cDtt^ti, ±yhiKm 

sizim^n^o 

[0 12 3) mmz. ttim^v\^7.^mmo.-y h 3 3 - 
2\zxtf^ti^t. sm^^zzy h 3 3- 2(D^m^nm 

h 3 3 - 2^ii0i§rTt>, il52:i::i-> h 3 3- 2(D 
«^«}#gS4 7«, ±y h^mS^im-t^. 50 
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[0 12 4] ^mi7ayi7CLKAmzf "1 " \ZUO. 
K^P^S^i7 u y i7 y CLKi^^ "0" {'Ti^t, &ii3S:x 
^*;/h33-l, 33-2. '-3 3-nlCH. COrtSB 
1? D i7 C L K ijRertSBi? D i7/C L K*^A:t? Sn 

[0 12 5] ?ieoT. ^Tc^iilS:!-*;/ h 3 3 - 1 , 3 
3-2. --3 3 -nCDNAND[HlgS4 SCO— ^rcOA:^ii 
"0" {C/j:'5<t^lC, NANDIHIK4 9c^— :;^<DA*tt 
"1" \zU^o 

[0 12 6] ^fc. ^mM^m^4 7:^^±iyhiRmS(D& 
h 3 3 - 1. 3 3-2T'ti. Q= "1" 

0. '<>A-5^4 4*^S'l4tt^T*^fc8e>, mm/vvT. 

lElg§CDffl;^fi^R C L 1 , R C L 2 ti. " 0 " t^^bc 

MrL->;/ h3 3-3 — 3 3-nTtt. /Q= "1" 
iSSlHlSS(DaJ*m-^RCL 3-RCLnti. "1" i:;^: 

-So 

[0 12 7] ;intCJ:0> ^jiA;i/>?.C7)VP>hX-;S^ 

F2^^?g^^n^o 

[0 12 8] Cd-e. WM/^)V7.C0yu>hX,yzy¥ 2 
\t. P^^C^Uy^C-LK-h^ "1" chfci:-:?;t^:#{C. 

h^mR<Dmm::^zzy h 3 3 - 3-3 3 
-n<D-5*»St)«D©<7)Jl®iL--/ h 3 3 - lfi'J»cfi:S-r 
^iS$S:i^^;/ h 3 3 - 3TJ^^$n^o 
[0 12 9] c:c7)Pt. Hi[ji/^;^A07D> Hx>y f/F 1 
mM:^zzvh3 3-3(Om.mz^mi.X\^^^^^A. 

^ti^fzib. Baji/^;i/X(D:7D> hx*;/ v?F 1 
;uxcD:7D>hx^;/v?F 2tt-gc-r^o 

[0 13 0] SEoT. fiSiiA;UA (5i5£^M/t;UA) F 
C L 1 7^^%^ LfcBt,^3&^ e> f^S5i7 D i7 C L K(0/^;PA 

i^ill/t;^XRCL l;i?^*ffi;^?$n. mmiBl^3 4\ZAti^ 

[0131] dCT)^. m 1 2(c^-rj:^J-> $iJta)/^;U7. 
fg^i£jffg6 0Offi;f7m#^i. P= "1** . /P= "0" 

«i]fP/^;i/XP, /P;&^*^$n. SiUB^x-;/ h3 3- 

1, 33-2. --3 3-n\ZAt}^n^o 
[0132] ^mmzi- :yh33-l, 33-2, -3 

3 -n{c;Bl^Tti. P= "1" , /P= "0" tf^^tz 
<>A--5^ 4 3 7!»tgi4t^c»,i:feD» -f>y\--5^4 1 
:<^^lff£tt4^e^.i;ii:^. SE-r^T, ^TCDiiS:ir: y h 3 3 
-1. 3 3-2, — 3 3 - nCOHiJat/^;UXilS[H]KcC>A 
aj:^{l-^FCL 1 -FCL n^i. :^:T "0" tt^O. m 

[0 13 3] -yj. 'i&m^'^ji^x i= ) <Dya>h 

y^mmzL-y K 3 3 - 1 \ZXt}^n^t. mmzL:zy h 
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"1" iZfj.i>fzl!b, NAND[51?S4 9<0tii:^ iV±yh 
XiJ/R) 1fi"0" tut). ^m^W^4 Hi. ^J±y 

[0 13 4] h<D*k=^«i#gB4 7 (D^Mit 

LKjjt "1" (Dt*. mm/vvx {= "I" ) ifixij^ 

n^t. NANDIHISS4 9©2-DOA**<^^IC " 1 " t 

^t^A^eT^-S, 10 

«0«8^b«rtgSi' D y i7 c L K*t 1 " CDMJrao^TfTt) 

[0 13 6] 5. mi (O^f-i 3.yifJ-\-h(Din.^. 

m\3 JC^-r<t P tC, l^gSBi? D i7 C L K*< " 0 " t/i 20 

0, RgrtSB^ i//CLK*i "1" i;^E^. ClODrt 

h 3 3- 1, 3 3-2, ~3 S-nJCA^b 

[0 13 7] h 3 3 - 1. 3 3- 

2. ~3 3-nT't±. P= "0" , /P= "1" »C7i£-5 
fc*. -f >A-^'4 ljjiffitt«ffii;ia:0. -1'WN'-:5'4 
3**l^?§tt<^»gi:/j:S. HJ-^. h 3 3- 

1. 3 3-2, ~3 3-nCDmIji/i;i/Xii5ElH]SS75<St,i 
»::m^6*HcJ^M^n-5i^lc, 'Mmr^-y h 3 3 - 1 ® 30 

[0 13 8] — ^mMnmA 7f)^^)-\Lv hti^siR© 

iii^o.-.^ h 3 3 - 2~3 3-nT-li, /Q= "1" T 

BSi'D'y^'CLKTS^ "0" ^^^.{SJtgP4 7?!)? 

'J-fe>- h«!i,RCDigJS^::i'>- h 3 3-2-3 S-ncDHi 
:'i<I^RCL 2~RCL n;i< "0" ii^tO. ^ii/i;!/^ 

[0 1 3 9] tJEoT, ?^jt/t;U7,K)/^;p;^*iti, JIS^. 40 
h 1 S^i^cDigiga (-r 2 ©^^^CDSJiEffi) Ic 

[0 14 0] t>L. ^jl>''?;i/;^©yt;i^>?.iJi*jiSn.-.>r 

^fi-pfC, jilMlHl?S3 3 -nCDNAND(HlSg4 9CD{t!! 
■)5<r>X-)i^. fiuSOillllHlSSS 3 - (n - 1 ) CDfcB:^)R 

c L n - 1 t-rntfJ;t-». c:®«^, W&n)\^7.<r>^± 

[0141] ntii. 4<cSiiSJ#S|54 7d«-b-> h«ffi.ScDiS 50 
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h3 3 - ITtJ. Q= "1" Tfet?. 'r>A'- 
^4 4!0ifStt««gT'*^. tScT. Jtil/VUX^iljia 
h 3 3 - lilffiT-JIM0SS3 4 iC^< ^lisiCDe^ii*^ 

[0 14 2] 6. mi <r>^'is.yif=y-'<r-v<r>%^^ 

la 1 4 (C^-r J: ^1 JC, ilMlHlSS (3i3i«A) 3 2*^68(1 

iiA;i/;^ fcl i*<ai*$n, im 

3.- y h 3 3 - 1 {cA:t;$n.5). HiJjl/'?;i^7. F c L 1 

(= "1" ) 7!>ijii3S^--> h3 3-UcA*^n-5t, 
aM^--> h 3 3 - 1 ©NANDlHli^4 8 <D^:f5<OXiJ 
*«"1" tfit). NANDEgS4 8©Hi:^ (-t-;/ hA* 
/S) (i, "0" 

[0 14 3] fie^T, il®:xn>;/ K3 3 - 1 CDttl8«^ 
g?4 7 7>i-t-> h^^lgcot^^. t*^«Jtai54 7«, -fey 
ht^S8S<£ilftJtb, SS«S8«i#S154 7*«U-fe-:y httl^ 
R©i:#«. «Sg«^8S47«. -by ]-4^5iiS»C^-fk-r 

[0 14 4] t^M«Jt^4 lii^^y htt^Sfcnt^pfcJl 
M:iny h3 3- 1-C«. 4»J^«^gB4 7 7>^6ai:^;$tl 
^$iJ^3?/'i;UXH. Q= "1" . /Q= "0" tZU^tz 
a6, -r>/\*-^4 4 7ji?S'l44^Sllcfj:0. -Y >>'\*-5' 4 6 

[0 14 5] —yj-v. '^m/VU7.\t, w^<Dmm=i--y 

h 3 3 - nzxtj-^n, yn--^ 2Wc^(Dmm^^n 
T. %jiWi.<Dmm=L-yh3 3-it^<b\ht!-^n^. 

[0 14 6] 7. mi <D^^ ^yif=^^r-h<r>h^.^ 

lai 5{c^-rJ:-5tC. mlatAJUXti. ilSi:i--y h 3 3 
-1. 3 3-2. ~3 3 -nSrJlSi5^:^fiLfJ:*^e,Jt^T• 
^^<. 

[0 14 7] m'M/^}V7.i)mx>m€tz^}^=L--y h 3 3 

-IT-ti. NANDlHlgS4 8©{i6;^©A:^;«^CX "0" 
iitiK>. NAND(HlSS4 8©ai;b (-fey h-A^J/S) « 
"1" iiti-^tfi. «!^«j#g64 7®4^fS«. -fey httSg 

[0 14 8] i5i^*lC, wimn)\,7.tm}^=^-y h 3 3- 
2{CA:'3$n^t, iBSla-y h 3 3 - 20t»c^«J^SB 
4 7«, -fey N«^S{cg!t>-2>. M3iA;i/7.*<jl5i:i:r 
y h3 3-2$-il0jS^Tt>. iiJffrL- y h 3. 3 - 2 CD 
t«cffi«t#gB4 7li. -fey ht»c^S^«IJ#-r^o 

[0 14 9] ^jt/l;i/7.«, iIMlElSS3 4A;^^ 

ns. il31lElSS3 4«. ^5tA;U;:i<&ilMftD2fc-ttJi 

gC:^ D y c K ©^'-f 5 >^'-i— St 
[0150] 8. mi<D^^B.y^^'!'-h<r>\v^.^ 

0 1 6ic^-r<fc^(i. l^gB^Dy^CLKdtfli;: "1" 
izrj.0. Sl5F*9SI5i7Dyi7/'CLK*^ "0" (C/i^xi:, 
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&mm=L-yh 3 3 - 1 . 3 3 - 2, ~3 3-ntCtS. 
C: CDrtgl5i7 D i7 C L K tSgrtSSi^ D •;/ i7/C L 

[0 1 5 1) «£-pT. ^TOiSSa-y hS 3- 1. 3 
3-2, ~3 3-n©NANDlEl?84 8W— 
"0" lc;Jt-i)i:*lI. NANDmS§4 9(D-:^<DXf}iti 
"1" iZU^. 

[0 15 2] ^ft. ^m^mUA 7ffi±y h«SIS®Ji 
itta--;/ h 3 3 - 1 , 3 3 -2Tt4. Q= "1" T-$) 
K>. •1'>/N*-^4 4 75igttfcSgT-*-5;t*. 'ifkWVVT. 10 
313SI5ISg60ai;'3fI^RCL 1. RCL2J4. "C' rotfJ 

M:!--;/ h3 3-3-3 3-nT«. /Q= "1" 

jlM[HlSgcom;^3fI^RCL 3~RCL n«, "l"t;Jt 
•5. 

[0 15 3] ::njcj:o. ^jiA;i';^o:7D>hF 1*^ 

[0 15 4] ccomt. mi 2'-'mi 6<oW}i^tmom 
[0 15 5] ±mm^<Di7 a y i7Mmmmizj:rni. # 

(mm/VUT.) FCL l!5^!?3feLT7!i^e.rtgBi7D 

:3 tf-LTA bi^J^BKb. ^feF*3gCi^D-;/i7 CLK©/t 
;PX*^^^LX*^?.P$Pb1A b (=Af) ^{C^ilAJPX 
R C L 1 SriiSSD 2 SrWT ?>iiMIlI8S 3 4 A* 

[0 15 6] fiEoT. n^i7ayi7lZCKiZi£mizmm 
b75:^iiEl^gSi7 a y ^ C K ' i^^^T-S d t^^Bj^i/j: 30 

^. *5¥Bjtt. ->>i7 D:f:z.DRAM®i^lc, F^gSi? 
D-yi7;5<— Bt 4-^ $n-5C:i7!)^'$> -Static, /IStgc*^^ 

[0 15 7] EI 1 8H. ^2<Di7ayi7mm}el^(D^m 
[0 15 8] c:<^i7D'y^$«|oigg(i. 1212 ©IHISS tit 

^^t. m^m9&3 4\zm^(omm^ntDLrz.^.i)^Afj. 

0. -^©fttiW^/lS^li, ll2CD[5]SS<i:|5)i;T$.-5. 40 
[0 15 9] fip-^. *lliScojg^T-14, ^'l-gCi' D-;/^ c 
KXH|^gBi7 ayi7C LK0^mmTf}<m^m.&.±iZ3:\'^ 
m^lZit. P^^i7nyi7CLK<D^'^ S.>i/fnUi7D 
•yi7CK(D^-i 5 >if\Z'^ioit^t\.^o^mt:nio-r. 

n^{7 D y 57 C L KtC<fc Oft ^>J: e» iC LTli-S. 
[0 16 0] dtltt, :ng6i7D.>i7CK®^iS[^7»<Jtie 

t:m^r^mm=L-yha:)^h. :<'tO'^yr±(D^^ 50 
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[0 16 1] JWT. ^mm(Df^m<D^^a:)m&'S:mmiz 

10 1 6 2] i^tS^i7 ay i7CK\i. ;»i^g©A*^^3 

-r'l)A;'3A'-;/7r 1 3 l;:A:^^?n^. Xtj/'^yyr i 3 

l^g8i'D-;/i7CLKSrffl*T-5. l^gSi^ a C L K 

ilSftA^*-r-5g31lHlSS3 2(CA:^^n, JiUlHj 
gS3 2tt, Btrit/'^;i/7. F C L 1 CMmmM/V]^XCL} 

[0 16 3] f^SBi^n-y^CLK, R 0^1*3 SB P •yi' C 

/CLKJ4. •?-n-?-'tln<l©J133la.-»/ h 3 3- 1. 3 
3-2, —3 3- niZAtJ^n^. 
[0 16 4] nm(Omj^=L-y\-3 3-l, 3 3-2. 
•••3 3-n«. SlifdityiJJC^jgg^nTVi-S. ^DlSlOii 
yh3 3-HZ\t, MM/'^JUT. F C L 1 A:'? $ 
n, h 3 3 - 1 *^e)(4. ^ilA 

;u:3;.RCL 1 7><{iS:^$n-5. 

[0 16 5] ^1-gl5i7D-;/i7CK®^ffiT*^mSffl*#§ 
(S53Si>D-yi') (75:^-&iC«, R C L 1 

JSJSSD 2 <£:^r-5il5Sl£lSS 3 4 ^^fi-T^i) d i tc J; 
D, ?ijEl^g5^'D>;/i:7CK ' d 0«iEi^S8i7 d 

[0 16 6] ^1-gei7D-;/i:7CKCD^«T*iR»f^{ttt±0 

R c L i tt, smmD 2 **-r-5 

ji5ilHlSS3 4tCA^3$n^d^ mmm^S A-A-^ibliit)-^ 
D -y i7 C L K«, nSBi' ayi^CK tC« LT— ^CDX^ 

K(DmmtzM\^T$)^ommLUiE>fj.\>mm<omiitj.-:> 
[0 16 7] ftijw/'?;i'XfE4[£igS6 itt, mmmcomm . 

h3 3 -n©B^ji/''^;i/7.;i5£[2]S§®ttJ;':7L ST 
?;]©<DjiM^- >;/ h 3 3 - 1 «^ai/i;PXjij^lH]SS 
<Dm:'3RCL UcScJViT. *iJi«/'^Jl/7.L. /L^tHtl 

[0168] E 1 9 «. ^18 oaSIUSS 3 4 CDtfifiKSr 

[0 16 9] iiJIZL--;/ h 3 3 - 1 <Dtiit}RCL 1 14. 
iligESge 2Rlf-i >n-:$' 6 3 LTN A NDEhI 

SS6 4<o-;e»cDA:^Sg»tA:'3^Fn^t^»z, S}^. NA 

ND[HlSg6 4<^{t!i:&CDA:^^llA:'3$tlTl'i-6. NAN 
DIHISS6 4CDil!:t)m^«. 3:?<D'r >>'N*-^' 6 5~6 7 
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{ 0 1 7 0 ) -f >>'X-:5' 6 6 D •;/ i7/L*i 

K'<&^fi£b. $ijiJPi'D-;/i7/L*< "0" mm 

(0 17 1] rtgBi7D>;/i7CLKtt. -< yn-^ 6 8 5: 
S*LTJI}I|hISS3 4(D--r>A*-:$'6 7 (CA^'J ^nxi'^ 

LK^-f >A'-:S' 6 Hzm^, mm^Uyi;hf)^ "0" 
l^gBi/D-yi?CLK<&jg^-r-g>. 
[0172] EI 2 0 tt. HIS ©$iJiagi/'? Jl/X^^IslSS 6 

to 1 7 3] NORESle 9<D-:^(DXt>m\Z\t. 

LST*{A;^»$n. te:;^©A:'3SHlC«. NORlEli^7 2 

<r)mtit^xts^ixx\i'^^. noRm^i 2(0— :f5<DXts 20 
s^ic«. NORiHisse 9©ai:^*tA:^$n, liij;50A;'3 

mz\t. NOR|HjgS7 1 C9tti;'375iA;'j$nTI'^^. 
[0 17 4] NORIHI8S7 1 {Cl±. ^S^iS^ilM^- 
hS 3-n©WjiA;i';^SJ^lElii8om:^3LSTi:, «3I9: 
h 3 3 - 1 C9f*ji/t;UX)IMlElSS«tti;'3R 
CL 1 S:-r>A*-^ 7 OTSGL.rcfcOT&i-f-n^'tlA:'? 

[0 17 5] ^fe-JC, NANDIEJ8&7 3 ICtt, NORE 

g§6 9oai:'3t, C:CDai:'3S:ig5il51S§7 4 iciOilJiM 
D3;t*ttiijS$ii-?^:fe03i7>^-?-tl-e'tlA;'3$nTUi-5. 30 
NANDIsISS 7 3 ©tb:^tt, f&JtW d i7 L t *t 0 , C 
©©Jpi7 □ y i7 L S-f >A-:$' 7 5 TSe bfcfe©7&<ff.iJ 

(0 1 7 6] NAND[E)SS7 3 &t;tiiMl£lSS 7 4 fi. N 

[0 17 7] 132 1 S:#KU7it*<6>, Si 8~P 

2 0C7)i7Du/i'*Jia?l|UK®PaJCOUTfffi^»;iaBJLT 40 

[0 17 8] BI2 1 ti. ^uc>u-yi?cK(Dimm (-y- 

■5ffi;'ciiMSm a X A a^«tK/t;u;;?.75<|?:i bfcPt 
,■^^75^ ^F^SB^ □ i> C L K W/'?;U:P^7i<fg:t-r-2>B#,^.^ T- 

[0 17 9] ^'l-g6^D-;/^CK<»:rt§6i7D-;/i7CLK<0 

50 
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[0180] ay^CLKCDl ■Z)lt)(DnjV7.A^^ 

S^.^.Tiiil^M/'^jUT. F C L 1 ^^^S-a-^. Z.<Dm 
iiJS^MAJl'XFCL l*<584LfcP$,^75^^. rtSB 

PSPp^tt. A f <>:;^C^. 

[0 18 1] b*^b. ±ig3i:in-> h-cm&X^^»± 
mmm\t. max a «Af) TS*. t?*l3. 

ma X ATS)^fcJ?). D •;/ ^7 C L KCD 2 Odi) 

<D/t;Uy?.7&i%±-r-5Sf,^*^eB#PBlm a x A*<SjSL/c:P# 
,'^Til3l«ffi/'«;px R c L 1 **^*fe-r -5 r t 1) > a 
SSA f <£iE«lt3tf-T#3ii:<^t5. 
[0 18 2] tJf^T. jiSSM/VUXRCL l*i5!^L 
^.BSfpID 2 Ti^eig VrzmM,T-miEi^&i7 ayi7 
CK ' Sr^^^-e-Tfe. C:©aiErtgPi7D-;/i7CK * ® 

[0 18 3] ^^mcomma. z.0jiz)um^^\Bim-r 

^fzl!biZ^A.<btltz'b(DT'$)^o 7k*3. l2I2 09mg©}B 

h(cJ;-5S:A:ilMa^max AtLfc^-&tc. A + 

[0 18 4] 'AlZ. mZ 2CD5''f 5>i^5^-V- h$#gg 

[0 18 5] ;&::te. A + max A^T<£r^;t-r<t#ODi!i 

tJlTTrfi. A + ma X A>TW«^ro®!jfftCOViT 

[0 1 8 6] rtgBi7D-;/i7CLK*i "1" P 
= "1" , /P= "0" tUO, ±X<Dmm::J.— yh3 
3-1. 3 3-2. ~ 3 3 - n OHf[jt/"^;U7.a}ff[HlggCi 
Aaj;^<I#FCL l~FCLn*<^T "0" ti^tO. b5 

[0 18 7] dCD^, P= "0" . /P= "1" iZtS.i> 
t, ^mm=i--y h 3 3 - 1 , 33-2. ~33-n© 

m]m/vu7.-Mmms§A^s.\,^izmn.mzmf^tn^ 

ic. y h 3 3 - 1 ©H9ji>''?;P7>a]ffilHlK©A:t» 

[0188] f*3gB^' Uy^CL K*^ •■ 0 " ii^t 0 , 
P^Uf a y i7 / CLKifi "1" tU-ofz^^. jlJfflHJSS 

(ilittgA) 3 2;i^?,Hijjt/'^>'i-x mmmmy^ji^T.) F 

CL i7>^iti:^$n. ii]^zL-.y h 3 3 - ucA:^?n 
■5. 
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[0 1 8 9) Huii/'^^l'T. F C L 1 (= " 1" ) 
-yh3 3-HZXtl^tl^t. m^::^-y h 3 3-1 

ft. mm/vi:^\t. mm=j--y h3 3 - 1. 33-2. 
[0 19 0] d®^. mm/vi7.ii. ±x<Dmm=i--y 

h33-l, 33-2. ~3 3-ni&eSb. 

yh3 3-n^'>i^aitl/VU7.LST (="1") iUT 10 

[0 19 1] Z.<Dmti/VU7,-LST\t. SJI^/'TJUy^^^ 

6 I ti. L= "1" . /L= "0" 0D/t;^^#{i-^<^% 

L= "1" . /L= "0" iiur). mm^^34mm 

[0 19 2] |*9SB^'D-;/i7CLK7iiMJ/ "1" IC 20 

i^j: o ;t ^mm a x A jg L;ti^{c. )l®rL-->» 

h3 3- i*^e.n^ji/m;^RCL i*iai:^$ns. 
®^j1/'^;u;<rcl i *i$ij®/vup?.^sfeiHigs 6 i \zA:fj 
$nst. $iJ?Sf/x;u;^^4lE]SS6 iti, ^ji/'?;i/XRC 

■s^ii/'^;i';^RCL iditBMLfc^ic, l= "o" . / 

L= "1" OAX«J#fI-^^|?*f -5. 
[0 19 3] t3i 0, jlMll]SS3 4 7&<«!im (Stt^b) 

Sfn. iis[5is§3 4«. mm:i—y h 3 3- i(Dmt)m 
^Rci. it:iiitivmi>^miz^it-r^. 30 
[0 19 4] ;^*5, mmm^e 2. -o/n*-^' e ssi/c 

N ANDssge 4 tt, 'Mm=i--'y h 3 3- if)^^mt}-s 

y i7 cLK^;<=f:*j (DAtiit)mmzm\'^^m'^. mmy-^ 
juT.imm^ms 4p^X'mmi.fzm\z. l= "o" . / 
L= "1" tuK). mmjsi^s 4mmit (fsmt) ^ 

tii>^oizmE%-r--b. 

[0 1 9 5] L, jSJ2|HiSS3 4. 6 2, 7 4©^g31 
fttt. D3>D2 +D2 ' ®g9«^W-r*J:5J;S:S$ 
tl-S. 40 

[0 19 6] ±82^fiCE©>7D-;/i7ffj)JfPi5)gg|Cj;ntt'. 9]- 

^^ay^izcK iziEmizmm i^rzmiEf^^i^ a-yi7c 

[0 19 7] ^fc, *||S£<7?J^«iT'ti. ^'1-86^7 D i7 c 

«)*^ xitnmi' a y {7 cKizmmLtzmiEff^^if a y 

(0 1 9 8] -D^O. nUiPOy^CKt^m^a-yCP 

ci,K<r>7.^a.-ti^mmiLtj.^^oUmm^ y c \zm so 
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K\znmhfzmE^^i'ayi7CK'^m\^^. 

^OSSi&f7 5«-&»cfi. rtSB^o-;/i7C 

K i&ffl ^ J; C> {C^^J5!t b T -5 , 
[0 19 9] /d:i3. rtg|5i7a-;/^^ffiVi^75^xttffiiErt 

[0 2 0 0] iJEoT. :?l-g6i!7D-;/i>CK<!D^^ 

[0 2 0 1] 0 2 3 *%?qc9i7 D y i^mmm^^^ 
yy±\z^m-r^m<Du-fT'yh^^-r^o:>x$>^. 
[0 2 0 2] ^%m<Di7ayi7umm^^mmz i ct 

[0 2 0 3] -tvlT, ^-r, ii5i^n-y.h(D7K (tA 
T, STBD. Synchronous Traced 
Backwards Delayi:li'5)80fi, A 
*A'-;/7r 1 375^e.<DS§g| (X«iB^ilSS) t£b:t;yN* 
(iliilHlSS) 3 4ST-cDS§gi (XtiffiSSilJSS) 

[0 2 0 4] Xtsny^r 13tSTBD8 0S^ 

-Diti, Xtinyyr I 3\z^^mmmt^m^h(0 
IB ^ fc J; -5 Jl M S © at ^ -5 . 
[0 2 0 5] ;^CtC, a®fiA<&*rT*iS3glHJ8S3 2\Z-D 

UT<^lf<f-r-5o iiJ^SAti. ±5z!ib;t^-5tCD 1 +D2 

t)nyyr) 3 4 ®|||^<Dg}£gD 2 tt, ttJ 7 r 
3 4{Cj;Sa3ggtlH«8«LCDiBill{r<tSgffig<D-&«- 

[0 2 0 6] iE-CT-. jllttSASrWr-SilJllHlSSfi. 7. 
4^3L-D 1 <&JgJ«-r-5/'?^'->8 1 {cMLT£;&Sra»{c: 
Ufc/t^'->8 2 <»:, iljlflD 2 ^JgBE-r-5/"?:$'->8 
3 i:ini-©A-^->8 4lcit3#|fi£-r-6. 

[0 2 0 7] dCDJc^TitU-f T-:? hic-r-sctT-, 6e^ 

)i.iit)#^Lfe±T. Ji-31SA. Dl. D2^9i^-r-5 

' '^^^i7u-j^Q.Y.\znm^^^ziii)^-^^\zfs~^. 

[0 2 0 8] JW±. mm\^tL^O\Z. *^BJ©i7D.y/7 

[0 2 0 9] ^iiJff:!--;/ K75i«!®««FgPS-J^t3C <hfc 
ii}ff^#A;l/7. (Hfl3tA;vx) FCLld^^^L- 

■yi>CLKWA;U7.7)<%±LT*^^B#R3A b (= A f ) 
?^tCj^jt/^;UX R C L 1 <&iliSfflD 2 **-r'£)jI5ff|Hl?S 
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[0 2 10] ;:cd:^^S'0 2 4~0 2 7tcmMic^ 

r. 

[0 2 1 1] fip-fe. wm^mx'it. m2 4\z^.tJ:o 

IC, as:!- 5/h33-l~33-n <DWM/VV7,mm 

[0 2 12] ^tz. m2 5\z^-r^oiz, mm/vixA^ 

mm=L-y h 3 3 - 4 \ZXtl^n. mm:i-y h 3 3 - 

^*^R©ilS^-.> hS 3-5~3 3-n«, "1"^ 
[0 2 13] O^O, wim/VUXCDyDyhF 1 t'l^m 

[0 2 14] Z.<D'^. 0 2 6 2irX02 7 t*-rJ;5t, 

•;/h 3 3- 3, 3 3-2^£MSbT, ilSE3.--7 h3 3 
- l*^e.{ii:tl$tl-5. 20 
[0 2 15] Z(D^oUW)mz^K>. n^^X2yi;\ZC 

K\ziEm\zmm\^tzm£nn^uyi7CK ' ^^^-t^ 

[0 2 16] mm=L-y hcDrnm^-A^^mti-^n 
^m^^'t-i'-r^z.nz^Ki. if\-^cuy^cK<om 

ll.\t.i\-W>i7Uyi7CK\znm\^tzmiEP^^:7ayiPCK 
[0 2 1 7] t?* t?. ^1-gBi7D-;,^CKtP»gg6;j7Du/^ 30 

m^'^x7=-^<r>^^^n^m'^\z\t. nyc^c 

K(C|H)^bfcffliEl^gBi7D-;/i7CK ' ^fflVK mt&T,^ 
:i-:A^mmtUiU\,^J:oUi7 0yi7izW\m^iiX^- 

[0 2 18] nt4D. f^^i7ayi;=^P^\,^^7i^XkmiEf^ 
^^^ayi7=^mi'^^ii^t. jljgjn.-.;/ hW|gclcJ:DStiS 

10 2 1 9] 'ii^^T. n3iPayi7CK(Dmm (-^-iiP 40 

miEP^^i'ay^ CK ' o-rn*^;*c^<n£.g><tti^v^ 

[0 2 2 0] $e.(C. 31}4gA*< (D 1 + D2) 
/l^'-^'S-. SiiftD 1 , D 2 *JK£e-d-;A/'^-j7_>^j5| 
[0 2 2 1 ] tSoT, fflBS{b$nAcl/-f 7-^7 

T. }^=t>j^yrp^\z, mmizmmf^^i/oyi^cK' 
^i'mc'ayi7CK{zwim$-^^'>7^7-A^m^t^:i so 
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[0 2 2 2] fit5, *^B^tt. ->>i7Di-XDRAM<D 

[0 2 2 3] ^2 8«. m2<Di7ay^Mmm^^mv>& 

itVXTjkLXi/^^. 
[0 2 2 4] D Hi, mmSD 1 i£ W^SSSIhJSS, D 

+ D2^m-r^mmm^.. STBD (synchronous Trac 
ed Backward Delay ) ti. jijgOL-.;/ h07U'-1'T* 

STBDtt, FD (Forward Delay ) tBD (Back 
ward Delay ) *->^^fi£$n-&. 
[0 2 2 5] c:wJ:-5^i:«fi£CDi7D-;/i7$iJiai|5]SStCJ:tl 

i^b-y^-CKOSt-^i^iDP^ ( "L" *^^> "H" -^<D^ 

[0 2 2 6] — jfi^Tfd:. ^gBi7Pyi7CK<D^»J 

5rT<hL;t<»:^. X=^^:r D ^J? C K ' 
iJD;lT, ^l-gg^'D-yi^CKIC^fUT (k/j) XT7t*ft 
^afflTi^iinfcF^SB^ D ^ CKD <£IE5gJC^^$-&-5 d 
tTjig^^nxViS (k, j «. SlMCsil^cgSSS:. 

j >kTS>-2)) , 
[0 2 2 7] mXii. f^^i7ayi/CK0)±-^±^iDm 

t^Lt>T^^K)m\z^ti^'n7'-i$'^iiiti-r^^vfj.m'^ 

yi7CK' tmz. n^^ay^CK\zMl^X^mil^T 
/2 (=7r) it*ttiin;trtg6i'Dyi'CKDS:^fiEr-& 

[0 2 2 8] Sfc, ClcDJ:^3S«-&. ftSCi^ a i7 C K 
D O^ffiAtnBRi^ □ i7 IC^ LTIEtSlC T/ 2 

[0 2 2 9] ioT. JKATTtt. ^n^UyC) Q.Y.\zn 
LT (k/j) XT7t*ltfitSd«atlfcP«9gBi7D-;/i7CK 

OViTSftB^f -5. 

[0 2 3 0] 112 9 fj. *%Bjc3i7D2/i7| 
fiKO^ 1 ^aJS-^t" t>CDT*-5. 
[0 2 3 1] ^<r>^u yi^mm&M.. ay^C 

^1-S6i7D-yi7CK{C*f LT{i*B;<><T/2 (=7r) Tt'ttil 

nrzf^.mcoy^cKD^±m-r^ (T{i, n^c^ay 

[0 2 3 2] n^Cayi7CK{t. iiJISD 1 S:Wr-5 
X1iny-yy 1 3ICA^J^n-5. Xi:/-^yy7 1 3li, 
^l-gg i7 □ y C K ir *t b T D 1 ©X 4^ i - €: W r -5 SB 
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JISA^Wr-SiiiiElHlSSS 2lCA:'7^n. ii5!E|H]SS3 2 

{±. mmmwvi^7.cL Cn^iift/^^i';^ f c l i ) ^mti 
■r-5. 

I 0 2 3 3 ] C L «v STBD (Synchr 

onous Traced Backward Delay ) ©FD (Forward Dela 
y) iZXtl^n^, FD»Ct5l.iTilM^MA;i'XCL75< 
mmm^^f^immLfzW:. BD (Backward Delay ) 
RIXHBD (Half BackwardDe lay ) IZiil^^X ^tl^tl 

t^ji/'^;uxA<^^£$n^.. lo 

[0 2 3 4] BD + O^JtA^UXRCLtt, lEfiStCilM 
«A^fctt^iibfc^. BD3&»^ffi:^sn«>. H 
BD'I'C^^il/VUT.HCLli, iE5S{Cil®SA/2^^fc' 

[0 2 3 5] fy&,^ayi/CLK\t, BD&tJfHBDJC 

[0 2 3 6] «3t/mXRCL«. aSSD 1 + (D2 20 

X2) i&^-r-£))i3glHlSS3 4 ^^ST^t. ^l-gPi^ d 
^ CK<DUnt-^Vtzmi£P^W>^ Oy CK ' tti 

^. ^3i/i;P7,HCLti. ilMSD 2 ^*r-5jl 

3SI1ISS3 6*S*r-5i:. ^1-S8i^ CKJc^LT^ 
ffi75^T/2 (=180') tz\ri^ntL}Hmi7Uy{7CK. 

(0 2 3 7] dJlT, aJilHlSSS 2©il3iSAti. 2X 
(D1+D2) ICS^^nTti-S. 
[0 2 3 8] 03 Ot*. :^^m(Oi7ayi7mmm^<Dm 
^<Dm2m^7r:-r'h<DX'$>^. 30 
[0 2 3 9] ^<Oi;Dy{;Ummmt. i^Bi^ayi^C 

KtZ^ l^T&mHi-Wli^ fzP^^i^ a y ^7 CK ' t^lC, . 
n^i/ayi^CKiZtiVX&m^TX) (=2 7r/j) 
7t'ttjin;t(^gi5i7 □ .;/ // C KDi&^^£-r-5 fccDT'fe^ 

[0 2 4 0] ^mc^ayi/cKit. 'smMD 1 <&wr-5> 

A;'3/N*->7r 1 3!CA*5n-So A:^;-'N*-;/7- l 3(S. 
3ESA^W-r-i)®}2[B)SS3 2lCA:^$n, jlJilHlSS3 2 40 

fi. mmmmwv7.ch (n^jfiA^u;^ f c l i ) srtH:'? 

[0 2 4 1] ilS«MA;i/XCLtt, STBD (Synchr 
onous Traced Backward Delay ) <DFD (Forward Dela 
y) (CA:^$n-5. FDICfcl.iTilil^M/'^Jl'T.CLTji 
SJSgA^/i'JtMjiL/t^. BD (Backward Delay ) 
RU^l/j BD ( BackwardDelay ) iZii^^^T^tl^'tl 

[0 2 4 2] BD1'0?^jl/i;P7>RCLtt, lElfilCgJff 
ftA^^fe*tt?SilL;t?^. BDd^6ai;^$n^. S7t, 1 50 



( 18 ) 4#^¥ 1 0- 6 9 3 2 6 

34 

/j BD4^C0}^Jtt/t;UX 1/ j CL(i. lEJilZiiSffiA 
[0 2 4 3] rtg5i7D >/7CLKfi. BD&y^l/j B 
-5. rtg6^P-yi'CLKSr-1'>A*-:$'3 5l3j;l9KeL 

;tsertgBi7p-;/i:7/cLKtj. FD;cA:'3$n. wm 
[0 244] mm/v\^7,Rc L \t. mmm a - d x 

D 1 + j X D 2 <£r*-r-5iISl£lSS 3 4 t, ^ 

gCi? D ^ C K©effi t-S: b;t«IErtgEi' ay^CK 

^*-r-5ii]giHiss3 esMs-r-st, nsBi^DyircK 
\znvx^m^T/ ■) (=3 6 0' /n) fe'ftiinfcrt 

ggi7D-yi?CKDi:;i&-5. 
[0 2 4 5] CldT. aJlIsISSS 2C7)ilMaAtt, jX 

(D1+D2) tc^^snxi/i-s. 
[0 2 4 6] 03 1«, :^^m<Di7ayi7mmm9&om 

[0 2 4 7] c:©i?D':/d:7$iJP(5]8gti. ^l-gCi' P i7 C 
KlC*fL-T^5:ffi*<— aUfcrte5;^P-;/i7CK ' t^tC, 
^gB^D->i?CKtCpt^LTfiffl*^ (k/j) XT (=2 
TTXk/j) Actt3m;tf^gPi7D->i7CKDi&afefi£-r-5 
t)OTS-5 (TfJ. :$1-a5i7P .yi7©^^, k. j (i. S 

[0 2 4 8] n^i7ay^CKit, iiJiftkXDlS:* 
-r-5A:^/N*-;'7 7' 1 3{CA:^$n^o Xti^yl^y 1 3 
^1-g|5i7D.>r>:7CK»C5tifbTkXD 1 

T^P^^i>Dyi7Cl^K^tii:fj-r^. nmcuyi7c-L 
K\t. 315gftAi&W-r^)IlfflEl?S3 2tcA;'3^n. 
Egg 3 2 tt. >lM^{K/t;UX C L (Snii/IJPX F C L 
1) €rtB:/3-r-i>. 

[0 2 4 9] aM^MAJl/T-CLtJ, STBD (Synchr 

onous Traced Backward Delay ) WFD (Forward Dela 
y ) \ZXts-&n^. FDtC*3l/iTjlM^iiS;A;l'XCL7!)< 
mmmCi.i^tznmm\ytz^. BD (Backward Delay ) 
RLCk/j BD ( BackwardDelay ) tC*iliT-5-tl-€-'n 

[0 2 5 0] BD4'<^?^it/'?JUXRCL«. IE«6tC®3i 
fflA»Acft^jiL;t:^, BD*^e>tii*i^n^.. k 
/j BD-f ©fSilA;!':^ k/ j CLfS, iE?®IC®@ffiA 
X (k/ j ) i^fctt^jlL*:?^, k/ j BDd^e.ffi:b$ 

[0 2 5 1] F«3gBi'P-;/i'CLK[4. BDRtKk/j B 

-5. rtgCi7D-yi'CLK$-l->/N--^'3 5lC<tOSeL 
tzK^^W>i?ayi?/Cl.K\t, FDlcA^^^n. sUitt 

[0 2 5 2] ^ii R C L 14, ass ( j - k ) X 

D 1 + j xD 2 ^w-r-sasttisisss 4 ^m^-r^t, n 

^^oy i7 CK®{i*ai:-iS:UfctffiiEl^86i7 Oyi7CK 
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' tti^, ^fz. f^jffiA^UX k/ j C L«. iliffMkx 
D2$rWT-5iS}ff|ElSS3 6^Sa-r-5<h. n^i7ayi7 
CKlCi*LT{iffi*<TX (k/j) (=3 6 0° Xk/ 
j) fc'tt)in/::rtgRi'Dyi7CKDi;It-5. 

[0 2 5 3) S}fflH]SS3 2CDii5gSA«, jX 

(D 1 +D2) t-is^^nxi^i-s, 

[0 2 5 4] [a3 2«. *fgBJO^D-;/^$ilt3fPlel^«*« 

(0 2 5 5] c:«i?D-;//7$i]ig[5jggta. ^1.gp^7 D c 
^^^uviyQ¥.\zn\y-zm.^tl^Ty. (k/j) (=2 

[0 2 5 6] M-gBi'n-;/i7CKJi, iijgSD 1 ^^f-S 
X-ht^yyy 1 3JCA*;$tl-5, A:^A.y7T 1 3 «, 

i7P-;/<?CLK?rtB::^)-r^= rtSBi^ d ^7 C L K il 
3^»A^Wr^ii^lslg§3 2 ICA;'3$n, JIMSSSS 2 

«, c L (miji/x;u;:^ F C L 1 ) 

(0 2 5 7] jlS^M/';;UXCLfi, STBD (Synchr 
onous Traced Backward Delay ) CDFD (Forward Del a 

jlMftA^j-fcttfifliiLyti^, BD (Backward Delay ) 
&y:k/j BD ( BackwardDelay ) ICi3l/iT-€-tX-?-'n 

[0 2 5 8] BD'4'W^Jt/'«;i';^RCL«, lEJStrigjS 

/j BD4'©f^jl/i;i'Xk/' j CLtt, lEtSICigJiaA 
X (k/j) ^J-fe'tt^iau^c^. k/j BD;^^^^:^;^ 

[0 2 5 9] F«>IgBi7n.;;i7CLK«, BDS^C/k/ j B 

rtSBi'D yirCLK^-f >A'-:$'3 5 ICiOSKL 

[0 2 6 0] mm^v\^7. R c L «. js-jga ( j - 1 ) x 

D 1 + j XD2Sr^r-r-5aSlHl8S3 4S-iltf|-r-5t. i1- 

' tU^. S^c. 'ikj^n)l7.V./ i CLtt, iiMg (k 
-1) XD 1 + k XD 2 €^-r-5iiiSlHlSS3 6 <&^S-r 

^>i. ^l-gPi7D.;/i7CKICj«l,T^ffi*«TX (k/j) 

(=3 6 0* Xk/j) ^SftiltlfcrtSBi^D-vi^eKD 

(0 2 6 1 ] iiiliHiSgS 2CDilSSA}i. jX 

(D1+D2) iC^SStlTti-S. 

[0 2 6 2] H 3 3 JS. *%bJ«d;7 □ •> ^$r]fiPlHlK©^?l 

[0 2 6 3] Z.<Di7DyCmm^mt, n^i7DyCC 
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^gBi'P-;/i7CKlcMLTfe*§*<T/4 (= 9 0 ° ) , 
T/2 (=1 8 0° ) . 3T/4 (=2 7 0° ) tHim 
ntzS^miPa-yi7 CKQ. CKH, CK3QS:-e-n-^-*tl 

[0 2 64] ^gg^ D i7 c Kti. ssaD 1 &*-r-5 

Xtl/-^yy7 1 3 tcA:^sn^, X-hnvV7 l 3«. 

^D<yi7CLK$rai;^J-r^>. F*3gSi7Dyi7CLKtt, il 
10 }ff*A5:Wr-5aMlElSS3 2 !CA;f3^n. 51MlHlS§3 2 

ti. jI52«ii/i;i/X c L (Htiji F c L 1 ) ^ffi:^ 

[0 2 6 5] jlJg^MA;!.^ C L tt» SAD (Synchron 
ous Adjustable Delay) ©FD (Forward Delay ) tCA 
:^Sn-2>. SADtCtt. STBD (Synchronous Traced 

Backward Delay ) fs-Eifi-^tLtK.^. 

[0 2 6 6] FDI;*3ViT51M^M/'^;|/XCL*<gM« 
l^^ti\-im^\^fz'ik. BD (Backward Delay ) , QB 
D (Quarter Backward Delay ) , HBD (Half Backw 
20 ardDelay ) RU^SQBD (3 Quarters Backward Delay 

[0 2 6 7] BD4'C0f^:ji/i;i,7.RCLtt, iiSSA^^- 

(iiM^^xja^j-) tmm^\.tzi&. BDdie,tti:f3$n 
QBD«t'0?$iii/'?;i/;;^QCLtt, JI314A/ 

4^)- (S}I*^X/4<1:J» /c*tt^^jlLAc?*< QBD*^ 
h^il^n, HBD4^C7)^3t/t;U:^HCL«. ilSiMA 
/2^i- (ilS^TX/2ffl^^) tz\r^-&\.fzVk. HBD 
*^e.tt}:^$n. 3QBD4'0^jt/'«;i/X3QCL«, S 
MS 3 A/4 (jig5I^^3X/4ffl^*) fc^tt^itLfc 
30 ig. 3 QBD75^eai:'3$n-5. 

[0 2 6 8] rtg|5^a-;/i7CLKti, BD. QBD. H 

BD. 3QBD{c-en-t'nA;^j$ti. ^ji/'«;P7.c9^j5g 

-^-3 5lCj:OSSUfcSe(^gPi^D->i7/CLK(i. 

FDicA^isn. sfiain;i/;?.d<sa)a-r-5«R3T (sms) 

[0 2 6 9] R C L la, jiiffg (D 1 X 3 + 

D2X4) <£WrSil®lElSg3 4<&Mfi-r-5i:, ^l-SBi^ 
□ yi'CKOfirffl.>:-i6:LfcffiiErt8Bi7D.;/i7CK ' t 
40 /j:^. 

[0 2 7 0] ^fc. }^ii/^;|/XQCL«, g}ISD2i& 

-siissiHissa 6 ai&es-r-si, ^mjUvi^CY. 

IC*fLT^«*<T/4 (=90° ) fc'ltiinjtl^gPi^D 

[0 2 7 1] $fc. f^ittAjl-XHCLtt. ilJ^a (Dl 
+ D2X2) ^Wr«>iiMl2JSS3 6 b^«l*-r^<i:, 
g8i7D>;/i!7CKlC3»:!fLT&*B*<T/2 (= 1 8 0 * ) fc* 

. [0 2 7 2] ^^13. i^jlAJl'T. 3QCLli, ilSffffl 
50 (D 1 X 2 +D 2 X 3) 2:Wr-2)il5tt(HlSS3 6 c 
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2 7 0°) fzl>rMtirzf>^^i7 a y ^7 CKD tu^. 
[0 2 7 3] CdT, S3I15ISS3 2©iijiSAli. 4X 
(D1+D2) JC^Jt^nxli?.. 
[0 2 7 4] E13 4ti. m3 2<OCOy{7m^^9&<Om 

[0 2 7 5] ^^t-BC^D•;/^7CK«. ;*^'J©A:^SS^3 

r^A:^A-y7 7 1 3lcA:^$n-5. Kiinv7y 1 3 
tt, ^1-aPi7D-;/;5'CK{C^LTD l<^7. + zL-$rW-r-5 10 
F^gC/7D-yi7CLK«rtB:^-r-5. rtSBi' D i7 C L K 

sg 3 2 Mjt>'t;ux F c L 1 (aM^fi*>''^;u::^ CD 
[0 2 7 6] n^^u-ji;c-LY.. msn^ipuvi? c 

L K S-'f >/N* - ^' 3 5 t <t D U fcSert P i7 
/CLKtt, -en-Ftln (nfig^gc) <@cD®M:x-.;/ 

h33-l. 33-2. •••3 3 -n{CA:'3$n-5. 

[0 2 7 7] njHCD31®a.-y h3 3- 1. 3 3-2. 
•••3 3-ntt, StMca3?iJ{C«M$nTt»-5. «OiS©ii 20 
5ttn.--> h 3 3 - 1 ttt. wm/VVTsY Q-L\ifiX^^ 
n, ?;!JiS:®il3l:x - h 3 3 - 1 :6>e>t4. 

R c L 1 *iai:'3 $ n-s. 

[0 2 7 8] nll®il]lZL-»/ h3 3- 1. 3 3-2, 

-3 3-nlC»±. $ilW/'^;i/7.%^lE]gS6 0 *^tl3;^)-r-5$iJ 

ia?>''?;i/xp. /PT&iA^stx-s. ^fc. a^n.-.;/h3 

3-i (Hi. l~n) $i]i3|l/i;PXQ i . /Q i 

a5:^-r5>. «iip/'?;uxQ i . /q i «. k/jsos? 

lcA:':$n^. 

[0 2 7 9] R C L 1 jgjlfi ( j - 1 ) 30 

XD 1 + j XD2^#-r-2.jlMIllK3 4^igfir«>c:i: 

[0 2 8 0] '^ekW^yVT.Y / ) CLtt. ii}£g (k- 
1 ) X D 1 + k X D 2 ^W-r^JliilHlSS 3 6 ^ESlBSt-^ 
Ci(Cj;0. ngCi7Dyi7CKlCMLT^a*B*iTX (k 
/j) (=3 6 0' Xk/j ) fc'^tiitlTtrtgBi^D-^i' 

[0281] I135ti. 1334 ®3iJirL- <;/ h cD^«fi£<^ 

[0 2 8 2] SJffrL- •;/ hU i ( i = 1 ~n) (i. H^ii 40 
/'?;i/X31SlHlSg. 1^^iSJ4jlHlSS&l/^jll>'X;U7.jiMlH]SS 

[0 2 8 3] Sujt/'^;U:^g3HElK«, 3-r)C7)'f >A-^' 
4 1 ~4 3d^?)^Mfi£$nTli*. -r >;'<-:S' 4 1 , 4 2 

— KDttJ?3(i^F C L i ^j^ATJ^n. -i' >>f\'-:5' 4 2 
tt. ^S®a5i:3.^-;/ hlcai:^m^FCL i + 1 ^^ti 
T-S. -l'>/X-^ (i7 n i7 H-f >A*-^') 4 1(Dm{¥ 

T./Vtfi "1" (Dt^, -r 4 ffiii^^Sgi 50 



[0 2 8 4] $^c. -f >A*-^' 4 3©tB:^)iffiti. -oyx* 
A2<r)X^^\z.M.m.^n. >A'-5'4 3©A:^Sg 

jctt, ■j^jc "0" ©m<2 ttsnmiS) *«epiid$ 
nxii-s. ^yn-^ (^oyi' K'r>n-^') 43® 

;i<'XP7ji "1" 'f>A*-^'4 3«, SttttSIt 

[0 2 8 5] ^jtA;i.XjiSlHl8Stt, 3t?0'f>A-5' 

4 4~4 6*^e,^gfig;^nTl.i-5. -r >;\*-^'4 4, 45 

n-^ h©aS;^(i^RCL i + lX«rt«^P-;/i'CLK 

ffi:'3<i^RCL i <&ai:'3r^. ^>A'-^ (^uvCV 

[0 2 8 6] ^tz. -f >A*-^'4 6CD{±};)3)^«. >A* 
-:^4 5CDA:t)Sg{Cf*^$n. 'f >A-- ^' 4 6 ® A^b^ 
?&tC, rtg5i7n-yi7CLK*iA:^J$tlTti^. 'f 
>A--^ (r^D-;/^ H-OA-^) 4 6<DSbf^tt, 
a;ux/Q i lcJ;0*W$ti. «»J;1«. Umn)V7./'Q 
"1" -l'>>'\'-:$'4 6tt, f&'&^mizts. 

-5. 

[0 2 8 7] tt^iSf#tE]S§(a. ^^^ffi}#gB4 7SI/NA 
NDI5JSg4 8. 4 9A^e*M)5£$nTti^. NANDIUK 
4 8{c(i, mil§:©)lM^--y hOUi:t;«-^FCL i so: 
jRertffii'P->i'/CLK;i<A:^$n, NANDIeISS4 
9{C«. 'r>/\*-jS'4 5a)ai*m-^RCXrt8B;^Pyi7C 

[0 2 8 8] NANDIE1SS4 8©ai;^;«-^«. «,^iSJt 
gB4 7 0-fe<;/ hA:^j/S ifiO, NANDI5IK4 9 ©ti} 

ti-S. ti£^T. NAND11ISS4 8roi±l:'j(i^ (■fe-;/hA 
/S*< "0" izfi.-otzt^. «^«JtgB4 7tt-fe-;/ 
ht^il^t^tO. NANDIH18S4 9®{i5:/3(I-^ CJiry h 
X-h) y-Ri)^ "0" tttsfzt^. «iJ8«jtg64 7tt'J 

[0 2 8 9] *>jffi«J^gS4 7H. /Q<& 

gp,«j$gi5 4 7 7:it-t-;/ h«ffi(7)i#t3 "1" ttj-o. mm 
"1" tu^. 

[0 2 9 0] ^m^i^^A 7\i. 0SJA«, m4(0J:otJ. 
IMfiScCO t © & ^ffl r -5 C i »^T'# -5 . 

[0 2 9 1] mliSA;UX75^igiSL;tSM:3.--;/ hU i T 
«. ^iJIfllAJUXQ i "H" iifir), /Q i "L" <!: 
— ^jiA;PX*?5ijgL/t313!ffi3.- hU i t 
«. ftJ®A;l/7.Q i *i "L" iTicO. /Q i "H" t. 



( 21 

39 

[0 2 9 2] 13 3 6 fi. ms 4<Dmm:^::^y h<Dm^(0 
[0 2 9 3] jS5i:i-^> i ( i = 1 - n ) ti, fltjia 

[0 2 9 4] B5ii/^;i/X5g5i ©gS f d i fi, 5 -D<D^ > 
9 1-9 STJ^bl/M^nxt^i^o O/X*-^' 9 1 

^^9 2H, ?*©c^aM3.-«;/ KlCtli;^;<f^FCL i + 1 10 

[0 2 9 5] Sfc, 'OA^-^'9 4C7)a5:t?jSS«, >n 
9 5(DAtimzmm:^n. yn-^ 9 ACDXtimz 

\t. ^\z "0" (Dn^ m^\i. mmmm t^wm-^n 

-So 

[0 2 9 6] t^jiA;Vx313i b d i ti. 5 :::>co-i' > 
/t-^'9 6 — 10 0;6^6*ll^$nTVi^. -f >A-5'9 

6-98^1. ^jmrn-^n. yn-^ 9 ^\z\t. 
— Mcttl:^m^RCL i i:mtt'r^. '^yn-'Sf 

a>y{7Y^yn-^) 9e>(DW}mt. Wm^^)V7.Q \\Z 
ctOSiJIW^n, ^J^fri, ©JiSAJUXQ iT:^^* "1" (DL^ 30 

[0 2 9 7] ^ti. ^ yn-f^ 9 9(Dmiim-i. -oa* 

9 &(D^tit^\z\^m.^n^tmz'^ yn-^ 9 7, 
1 0 ^(ox'hmz\%m.^n. ^yn-^9 9(Dxt}mz 

[0 2 9 8] Vim^W\si^s r i P^l':^;!/MOS 

h ^>>^7^:$^ 1 0 1 . 10 2. N5^^^^;i.MOS 40 

>^7.:57i 0 3. 1 0 4RU^ yj^-i^ 1 0 st)^*^mf3i^ 

[0 2 9 9] P^'-^'^^^l/MOS h^>f/X5' 1 0 1. 1 

ir^-;PMOS h^>>?7.^ 1 0 3. 1 0 4 ^i, tSiifei^^ 
<h y - K Z <DF«1tcS3^iJgM^nTUi^. 
[0 3 0 0] MOS h^yz^Xi^ 101, 10 4CDy~ 

xcLK^^xtf-^n. MOS h^>fx:;^5' 1 0 2c7)y- 

htcti. m}gZL-^y hU i - 3cDttJ;^m^/RCL i - 50 
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3:!^^Xtl^n. MOS h'^yi^X^ 1 0 3(Dif- h\Z 
ift. mm::L-y hU i - 1 OttS^fi^FFCL i tf^Xtt 

[0 3 0 1] >A-^ 1 0 5cda;'jS5«, y- hzic 
t««t$n. OA- 5^ 1 0 5 (Diiit)ti^f)^^\tmm/v\^x 
Q \ - 2:^^i^iti-^ri^o /-Kz*^f,n. mm/vixy 

Q i -2 7!?^ai;^^n^. 

[0 3 0 21 0 3 7SU:ig3 8ti. 113 40k/ j BD 
CD^J5K(^— S:^ L T -5 o 

[0 3 0 3] k^U . j>^^2c7)^-&, gp-^. 

^g8>:7 D >;/ i7 \zM\^T^m^Ty^ 2 rz^mn^m-Biz-D 

lriTI«BJf-5o CKZ)^'^. kXiBD^t. HBD (Half 
Backward Delay ) t.tji^o 

[0 3 0 4] HBDti. mmf^-^ntzm (m\t^m 

^) Hc^jIS:!— h b d i ( i = 1 -m) 
nxii-So SiiM:!--/ Kb d i(^*gj5£td:. SAD (Sy 
nchronous Adjustable Delay) CDSS:!— hU i 
at/^;i/;;^il52(Hlg§b d i 0*gJ5£^|^i;T$>^o 

[0 3 0 5] J:oT> BD(c:4>frt^^jiA;i/7.0JgMfi 
tHBD\Z:i6^1r^mm/VlX<DmmM(0lt\t. BD\Z^ 

-u/ h^^iiHBDcDiljgrLn^y h^cDktlzmLKU^o 
[0 3 0 6] M{$^WilZ\t. 2(s:«Rmi, nOCDjajSOL- 
i ( i = 1 — n ) ^m{l(7)515Sa-r: h b d i ( i 

= l-m) -^n^'nr (rtiS^iSc) {®oyD>;/^5^ 

B (1) , B (2) , -B (r) ^Zi^mizm-tXl^^^. 
[0 3 0 7] m^iri. ZfU^yiPB (1) S:, 2<lC!)im 

:x-^;/hUl, U2 <h l-^CDiSM^— hbd l7!i^^)*J5 

^b. ii5S:i- >y hu 1 ^Sfjia?)-ra$tHaiA;i/7.Q 1 . / 
Q 1 2§^i;^g5£:i - ^> h u 2 ^*jp-r q 2 . 

/Q 2 C0-5^OVi-rtl30^— :5'^iljl:3.— h b d 1 \Z^- 

[0 3 0 8] mm\z. yu^yc^B (r) 2m(DmM 

U'hUn-l. Un <h 1 ^CDJ15i:x- ^> h b dmT:^^ 
il5SrL-^> hUn- 1 S:$iM-r-5$»JPA;i/;^ 
Qn-1. /Qn- 1 25:^/iijS:a-^y hUn^SsWr-?) 

— I- b dm«c4f^AT<^^'5« 
[0 3 0 9] -riPSO, *«»J-C«. SAD(D2<lI03l5i:i 

3if -scotch HBDtC*$liT«. ?^3iA;i/XJ±, A 
/ 2 ;5:(tajlf -5 :i <h «C/j:-5>. 

x<^m^\zmts.^m^] , kli, ^n^'nj=2 (1 

to , k==i ( 1 :::)CDyD*;/i7F*g<^HBD(Diliff:x— 
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[0 3 11] Sfc, SAD(Dmmn,-yh(Dm&n\t. 
[03 12] S/c, HBD(^Ji5S:x-*y h b d 1 --b d 

[0 3 13] EI 3 9^1. HBDlCi^tt-BiiSZL- hb 10 
d i (Dm^O—m^^LTl^^^o 

[0 3 14] Iil3 5CDil]l:in^;; hU i Srffl^^ 

nTl.i•2>;^:^e), HBDlCiSfrt-sam^— Hbd i fe. 
3 0CD-1'>n-^'4 4 * -4 6 ' ;&^f>*SfiK$n^. 
[ 0 3 1 5 ] >A*-^ 4 4', 4 5 ' tt. fi^J}*^^ 

«-^H C L i + 1 Xt^l^gg^ P C L K^&^A:'^ ^n. 

yn-^A 5 ' ji, wis:o>iS3.- v\z.^-hmnw 20 

CL i $:£tl:^-r^o -Oyt-:^' n H■<>/^*- 
^') 4 4 ' (omm%. \ tc^zo^jtaf^n, 

[0 3 16] ^fz. -^yn-^ A 6 ' co£±5:^Sti. 
A-^4 5 ' C9A±?SICi^^$n. < yn-9A 6 ' (T) 
A:^Sglcfd:. n\z. u^c^ c'LKii^Xti-^nx\^^ 

;UA/Q i 7!?t "1" 0<i:^. <>yN'-^4 6'ti, ?§tt 30 
[0317] |gI40ti. 03 9<^ii3S^nu/ hbd i & 

[0318] MAWt. mSACDkyj BDcD«5j5£0— 
[0 3 1 9] $:i^JT^^, i:^^3. k f/^ I (Om-^ s . 

[0 3 2 0] 1 /3 BDii, Ll^'JI5^$n7tniffl(7Dil55 40 
h b d i ( i = 1 -m) t^^mjS.'^iXXX^^^. ^ 
MM::i^:zy hbd \ (Dm&\t. SAD (Synchronous Ad 
jus table Delay) (OMM^riy hU i (DW^/^^JlTsMl^ 
lElKb d i (DmBS.tmCT^^^o 
[0 3 2 1 ] i:oT. BDIZ*5^t^^ii/^;U7.t7)ig52ft 
1/3 BDlci5t:t'5?^ii/^;UAOil5ia(Di±H, BD 
fCt5tt-5a3S:3.-'y hcogStth 1 / 3 B D«C:fett^ii3^rL 

BDOil5i:i- hgiCit 1/3 B DCDiljiSzL- hg[CO 
ttlc^L<;ii:^. 50 
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[0 3 2 2] Mi^&^iz\t. T\m<DmmoL=Ly 

hU i ( i = 1 -n) <hm{ic^iiS:i— h b d i (i 
= 1—111) rm(D^UyC^B (1) , B (2) , - 
B (r) {Ci^^(C^^ltTl^^o 

[0 3 2 3] y'Uyi^B ( 1 ) S:, 3 fflOiiS 

KUl-U3<hlt:>c7)ii52:3-z:^;/hbd l;<i^^>fi5 
iiSq-ri^;/ hU 1 ^$iJi5p-r^*JlSl/^;U7lQ 1 . / 
Q 1 SrjlM^--/ h b d 1 tC-^;^Tli^o {iL, 
;PXQ1, /QllC^AT. iiS:x:n^;; hU2X«iS]l 

1 ^c:#AT^)ckUo 

[0 3 2 4] 0*0, *«^JTJi. S AD(0 3<@(7)alM:i 
— hl::^LTl/3 BD(^m(^ii5i:i— h^&iS^t 

^tilMT^cOJC^fU, 1/3 BDJC^l/:»Tti> f^itA;i/ 

A/SffttaJl-r^Cl^rtC^t^o 
[0 3 2 5] tli^. ^mom^. rtmtt, ^L<. m 

T<^sv^ii^7S:e^gc j , k\t. ^n-pnj=3 (i 

-rrxDT/D^^/i^i^cDSADOiajln.--/ ho^lc^L 
C'^) , k=l (l-^c^yp^^^f^cOHBDCDilS^L--, 
hc^SSctC^Ul^) tU^. 

[0 3 2 6] ^fc. SAD(Dmm:J^ziy h<Dm^n}ft. 
j (*«SJ"Cfl3) Xr<h)40. HBDt^iilS^— h<?5 
^Scmii. k (*«?yT^il) XrifcC-So 

[0 3 2 7] ^^c. 1/3 BDcDii^:i:=:'y Hbd l — 
b d S A D - h U 1 — U n {C*f bTl^# 
tc:iBg-r^07l?^J:ln rJSt), S ADOgSJ^-T^ 3 

K(C*fUT 1/3 BDcD 1 -D^mMrL-y K 
^^;^:;^1i-n«, jE$fi{CA/3 0il]^<&i^T'$'S)<fc'5 

[0 3 2 8] 04 2fi, mS AOyk/ j BD(Om^(D— 

[0 3 2 9] *^JTtS. k7:;^2. j^^SCDm"^. npt>. 

nuc^ uy{7 \zn i^x^^f)^ 2 T/ 3 ti^rMti^m^\z 

[0 3 3 0] 2/3BDti. il^iitg^^ tlfcm®<DiiiS 
vhbdi ( i = 1— m) T&^b^S^^nxi/^'So 
ilSinn^/ hbd i <^|?5dcfi, SAD (Synchronous Ad . 
juslable Delay) (Om&:x-y hu i (0'ifkW^)V7.^^m 

[0 3 3 1] ct-r^T, BD{Ci>tt^f^:iiy^;U7.coil]tSS 
t 2 / 3 B D IC^te^t ^«it/^;i/ACDa5im<^ib^^. B D 
]C*5tt-2)®S:x- V hSi 2/3 BD^C;fe^t'53lJl3.- 
'y hgcOlt. lEHIdfi, 1 OCD^D^y ^rt{c:fett'2>BD 
hgcc 2/3 BDC?D51Ii^- :y hgCOlttC 

[0 3 3 2] 5|s:fi?iJTfi. n<l(7)ilM:i- u/ 

hUi ( i = 1 -n) ^mj@Oii5JiL- K b d i (i 
= 1— m) ^, riil<^yD'>^B (1) , B (2) . 



1) 
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B (r) \Zi^m\Z'A^fT\.^^. 

[0 3 3 33 0iJAtf. -yay^B (1) 3f@03g5i 
:3Ln-;/ hU 1 --U 3 <i: 2 -3(7)33^:3.- h b d 1 , b d 

Q 1 , /Q 1 K b d 1 tC-^;^. 31j^:i-u/ 

hbd 2lC#ATli^o 

[0 3 3 4] fiL, $»JfflI/^;U:;^Q 1, /Ql. Q3. / 
Q3{C2SA.T. $^J^flI/X;^XQ 1, /Q 1 , Q2. /Q2 
$:315Sa.z:^y hbd 1, b d 2 {C^ATt>±liU, ^ 10 
fz. *Jffll/t;i/XQ2, /Q2. Q3, /Q3^ilM^^ 
'>hbdl, bd 2fC^ATt>ctVi. 

[0 3 3 5] ^^0. ^mv\t. S ADc7)3f@0®3ffia 
h{C?*bT2/3 BDcD2<Bc^®]^:i:::t>' h^IS^t 

^m^^-t^o^lzMl^. 2/3 BDfc:feV^T«, 

xtt. 2 ^ysfz^rMm-r^^tizu^o 

[0 3 3 6] Uid. :$^m(Dm'^. m= 2 n / 3 Ol?^:^^ 

S ADCD515S^^iy hCD^t-i^blO , k = 2 (1^(D 
'^Uyi7f^(DHBD<Dmm::L-yh<Dmzmi.\^^) tt^ 

-So 

[0 3 3 7] ^fc. SADOji3^:x-*:/ hcOjgSn^i. 
j (*^JTrt^3) Xr,h7itD> HBD(7)5iM:3.^iy 

==kx r/ j X r-C^-S/l/^b. m/n = k/ j OM^^jJ?^ 

[0 3 3 8] ^fz. 2/3 BDc^gM:3.->y h b d 1 ~ 
b dm^S ADtDil^E^.--/ KU 1 -Unl^l^tLTi^^ 30 
(cEg"r^<^)7&^«±:L^ S ADcopJ^r^ S-^O 

ilM^-*;/ h(C**LT2/3 BDCD2::?<^>5BM:x--; h 
^^JiB-^i^niti. iEflllC2 A/3<Oil5i^*^£T^^J: 

[0339] m4 3\t. m3 4<Dk/ ) BDO|«^*- 
j?5&9{;i^bT^i^« 1114 4ti. m4 3(Dl'0(0yay^ 
B (i) P^{C:^3tt^ k/ j BDOlffi^^^UTl'^^o 
[0 3 4 0] SADti. rm<Dy*ayi;B (1) —B 
(r) ;&^efi?fi5t$tlTli^, SAD«Ct5t<iT. ^^P^y 

j iScDiiJg^- h^^A/Tl^^o mm\Z. k/ 40 
j BDti, rm(Dy'ay^B (1) -B (r) ;^^^>^S^ 
^nxti^o k/j BDtC:foliT. #:/P'>i7ti, k® 

[0 3 4 1] jSr/kii. Sl.MC^;ig^.gcT$)0, j 
>k\zm^'r^(D:^^—^^X'^^. y^ay^^^irm^^ 
-ro7y»e. S ADCOiiiEZL-u/ rCO'Sst^ntl, Vxj 
<St/ctO, k/ j BDOil^iL- hCD'&imm^, r 

X kmtu^. 

[0 3 4 2] SAD(Dy'ay^^tkyjBD<Dy^ay 
i^mtmLl^. SAD(D-:fay^B (1) 50 
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k/ j BDCOyD>yi> (1) (C^^^cTnU. SADCOyUy 
i7B (2) kX j BDCDy'ayC^ (2) {C?^iJ;L, 
SAD(^7Du/i7B (r) t4, k/jBDc^yP^^ 
(r) tC^if^SUTU^o 

[0 3 4 3] fi^iJAtf, S AD(DyP!yi7 (1) j m 
0$fJfflI/i;UXQ 1 , /Ql, Q2, /Q2, • - - Q 

kfe^(OUm/VV7.^k/ i BIXD-lTUyi? (1) 

[0 3 4 4] kM(^$JJ»A;i/X«, j mc7)*JPA;UXQ 
1, /Ql. Q2. /Q2» • • -Qj, /Q}f)^^m 

[0 3 4 5] ^tz^ miR-^ntzkm.(DUmJ^)V7.\t. k 

/ } B'D<Dn^>.'r^km<omm::3.izy v\zmmmz^pL 

^nSo ««W/t;i/XQl, /Ql, Q2, /Q 

2f)miR^n^m^\z\i,. mmnjvy^Qi, /Qi*k 

/ j BDCDiiliZL-^y hb d 1 {C-^A (bd2{C-^x.7i 
. $'W/t;UXQ2, /Q.2^k/ j BD031M:l— 
'y h b d 2 fC^A^ ( b d 1 o 
[0 3 4 6] Zi<D^yf^mmz^n\t. SATXDWMn 

\z. SADc^iiJia-- :y hSi k/ j BD<Z)3lM:i:::u/ 
hSfccDttil, k/ j =m/n^^/t-rck'5Jc;^^^o J:-:? 

^-r. k/ j BD{C;feViTiE$lfCk/ j ACDilMaS^ 

[0 3 4 7] :;*:{c. 0 4 5 *#ML?:i:>5^^e>, m 
3\(Dm(Dm^) (Dw.m.\z':::>\.^xmA-r^o 

[0 3 4 8] 9\^^C^Uy^CKt^U^UyC^Cl.K(D 
X^zL-c^ilS (jijgg) ^kXDl<hL> ^1^gB^a-yi7 

[0 3 4 9] [HUi7ay^ ChK(Dl'D^(D/'^Jly^'f)m 

M^M/^>!|xXCL7&<5g^Lfc0f.^.7&^«i. 1^66^:7 p^y 57 c 

[0 3 5 0] Sfc, C(^)I^Fb1A f ^Zitf-LTAb^fP 

A ({BL. Af=Ab = A) 7!;^S3aL}tB#.#.T3g5£^M 

R C L *^5e* LtSlB^.i^t!!^ A^^^iS LfcR5,#v 

Jl, P^^i7Uyi7CLK<D3^ib(D/V\^:;^iim±-t^n 
/^.t-^-t^ZtlzU^o (ib. (A + W) <T^T 

[0 3 5 1] jlai«(ttA;i.7.RCL7&^5E±Lfc^,^'7&^e> 

c7)0#Fp1^ (j-k) xDi + jxD2 t-r^t. mmm 

R C L (j-k) xDl+jxD2 fz^^ 
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ScL/ctiliIE[^gBi7D'yi7CK ' m^^tl^o 
[0 3 5 2] :::>S0, iSiiiffiA, (2 x a) , ( j - 
k) XD 1 + j XD2S:*^'r'5>)liilHlK^Jg^L> 
S?^Du/i7CLK^n$pa? A+ (2XA) + { (j- 
k) XD 1 + j XD2) fz^m^^tlJii. 9V^^Uyi7 

kXDl+A+A = T+kXDl 
kXDl+A+2A+ (j-k) XDl + jXD2 

= 2 T 

[0 3 5 5] (1) *<tO, T = A+A -(3) 
ffimn. (2) ^ctO, A+2A + j .(D1+D2) 

A+2A+j (D1+D2) = 
A = j (D H-D2) 

[0 3 5 7] ^fc, CK\zni^X (k/ 

j) XT;t'^t®^LfcrtgB^D:yi7CKD*^^fi£Sn'5 

[0 3 5 8] B#ra (k/j) XA (A = Af = Ab) $r 
f^t). ®jffi^{tt/^;i/7.CL^^^^-&fcR?.«^.;i^^Ptr«1A 

kXDl+ (k/j) XA + kXD2 
Tt'ttiinx i •!> C <h ^ii: ^ o 

(k/j) X ( j XD 1 +A+ j XD2) 

= (k/j ) X { j (D 1 +D2) + A) 
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'i%^n^z.t\zu^. 

[0 3 5 3] (2 X A) fj. S ADJCckO^i^g^ 

Sfc. iliift (j-k) XDl + jXD2H, ilM 
^^«3j:0 4^$n^o ilJiSAIi, KATOct-pJcbT 

1114 5COBg^7&^e). 



[0 3 5 4] 



(1) 

- (2) 

= 2T (4) t^mn^o 

[0 3 5 6] (3) , (4) ^ctD. 
2 (A + A) 

- (5) 

+ (k/j) XA7&^jSi§LfcP#.#.T'il3S/i;UXk/ j C 
L7J^^^*T^ct5Jcr^o ilS/^;i/;^k/j CL 

d^^^b^cP#.^;6^e,P^FBlk XD 2 *^«iigbfcP#.'^lc:feVi 
T. rtgBiJ7Du/:i7CKD^^^^-&^, 
[0 3 5 9] CKO^, EI4 5*^e»5ge,7&^^j:ctptc. F^S6 

- (6) 

(6) ^^^m^^L. 



20 



[0 3 6 0] 



(k/j ) XT 

[0 3 6 2] -D^V). P^gRi7Du/^CKDti. U 
';/i7CK{C^t4LT^ffl;&^' (k/j) XT/cttiinTli^ 30 

[0 3 6 3] J:oT. SMSA. A+ (k/j) XA. 

kXD2<^*«-r^3g55[eI?S^?^^«L> F^SB^D-y^^C 
hK^m^ A+ {A+ (k/j) XA) H-kXD2>^c 
^r&i^tl\i. n^{^Uy{7CK\zn\.X^nf)^ (k/ 

j) yiTtz\r&ritzp^Uipuv^cKT^m%^n^:Lti 

IzU^o 

[0 3 6 4] iSiffigAti. S AD<7)FDIlcl:0^^$ 

®]^akxD2«, iiissi^tCcfco^^^n 
sig^An. ±at(D^ffi{CctoT. (5) s:iC7K-r 4o 
cte^ic, j (D 1 +D2) icis^^n^o 

[0 3 6 5] 1^14 6 ^#S8L7ic^^b. (EI 

3 2 COfi^jOil^) CDm31(C::PliTSJBjr'2>. 
[0 3 6 6] f^^i7 ay i; CKt[HUC^ a yi7 CLK(D 

^UP^^^ Uy Cl^Y.(Dmm'^T LT^. 
[0 3 6 7] ^^i^Uy^C'LK<0 1'Dli>(Dn)V7si)^^ 



±IB (3) , (5) ^^K). 



" (7) 
[0 3 6 1] (7) ^\t. 
(8) 

LK(7)2'::?*(^A;i.X;5f^!R!*T-5B#.^.S7rmPBlJi, A 
f hU^o 

[0 3 6 8] ^fz. CC7)»trBlA f ^=1 tf- LTA b^f^ 
A (fib. Af = Ab = A) ;e>^iiiiSUfcPS.'ST'51S«M 

y^j\^7.RCh:^m±'r^^v\zr^. T^t. mmmm 
R c L ^m±Lrcf^A:^^^mr^^A^mj§ii^rz^.^. 

.^.t-^r^^t\zt^^. {HL> (A+w) <T<t-r 

[0 3 6 9] 515S<iMA;i'XRCL;^tfg^u/iB5^a;7:^M^ 
il^gRi? D 57 C K<7) 3 'OlsbO^/VUT.^m^^ ^^.^s^X 

(Dmm^ (j-1) XD 1 + j XD2 tT^t. MmW: 

R C L ^fltPBl ( j - 1 ) X D 1 -f J X D 2 

mm^iiX'^tiifi. nU^uyi^CKoy^-i ^>^\z- 

[0 3 7 0] tP^D. iiJiSA, (2XA) . (j- 
1) XD 1 + j XD2^^££-r^ii52lHl?S*?^^L, 

aisi7D>yi?CLK^P#rBl A+ (2XA) H- { (j- 
1) XD 1 + j XD2) tzWM^'^tlM. 9mc?ayif 

CK(D^^^>i/\Z-^\.tzmEP^^i7Uyi;CK ' f)^ 

%^n^z.t\zt^^. 

[0 3 7 1] iiSa (2 X A) SADIC,1:0^«^ 
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^m^l 0-69326 
48 



ti. ^fz. mmm a ~ d x d i + j x d 2 sjg st^sn-So 
m'f'izjio^^^n^. smmA\t. &sT(d^^\zlx [o 3 7 2] 

Dl+A+A = T+Dl 
D1+A+2A+ (j-1) XDl + jXD2 

= 2T 



04 6<Dm%A^^. 
• (9) 



[0 3 7 3] 

1) f)m». 



(9) ^ctO. T = A+A - (1 
(1 0) ^ctO. A+ 2 A+ j (Dl+D 
A+2A+j (D1+D2) 
A = j (D1+D2) 

[0 3 7 5] nSBi7Du/i7CK^c:*fbT (k/ 

j) y^Ttz\rMm\^tz.if^Ui;uv{7CK'D-h^±^^n^ 

[0 3 7 6] (k/ j ) X A (A = A f =A b) S: 

f^O. SM«(tt/VI/XCLS^^$-&fcP5,^;6>6P?rBlA 
+ (k/j) X A7&^MiaL;t^."^T3l5gA;U:;^k/j C 
D1+ (k/j) XA+ (k-1) 



- (1 0) 
2) = 2T --(12) :^^^tt'5o 
[0 3 7 4] (11). (12) ^ctD. 



= 2 (A+A) 

- (1 3) 

'L*m^'r^^O\Z-t^o ^fz. ii^/^;i/7vk/ j CL 
75^^*Ufc»#.^;&^e>»fr«T (k-1) XD2 + kxD27&^ 

[0 3 7 7] Z<Dm. m4 6f)^i^B^c,f)^tj:j:^\z. rtSB 



XD 1 + kXD2 



fc^tgnTVi^Cl<2:«C;^t-5o 20 [0 3 7 8] 

(k/j) x (jXDl+A+jXD2) 

== (k/j) X {j (D1+D2) +A} 



(1 4) 

(1 4) ^^^mr^t. 

(1 5) 



[0 3 7 9] 



(1 2) ^ 
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(1 5) ^{t. ±IB (1 1) 
(k/j ) XT 

[0 3 8 0] F^SB^n^y^CKDtl. a 

y{7CK\zMi.X&m:fy^ (k/j) X T/t*tt>inTVi-5 

[0 3 8 1] ct-pT, iiJISA. A+ (k/j) XA, 
kXD2 ^*^r^jilg[HlK^?^^L, l^gBi:7D';/i:7C 
LK^B#Pb1 A+ {A+ (k/j) XA) +kXD2fc* 
ttSeittltf. a y ^ CKlZtil^XiiL^^^ (k/ 

j) XT;tnt3in7^cF^gl5i:7D^;/i7CKD7:iq#^n'5C:c!: 

(0 3 8 2] iSMSA^l. SAD(^)FD{Cj:D±fiE^ 
n, ii5^SkxD2^i. Sig^^^Ccfc 

SjgSAti. ±a20^ffi«CJ:oT. (1 3) ^(Ctk 
j (D1+D2) {zm&'^tl^o 
[0 3 8 3] 04 7«. ngBi7D';/i7>&^^U, 5^-5^ 

mmm^TjkLxi^^^o 

[0 3 8 4] ±^^<DmX\t. 9m{^Uyi?L^m^Uy 

^ffi:^ToSwlC':pi^iTi!>'<>Co :*^0u'ctd:, z.(D^oU 
:!^=t')ti^^m^\i&'^t\tzlEmUy'-S^^. Zi>Vu-^ 

f)^sEmz^{'^m^z.iif)^x^^t^m\zr:>\,^xmmt^. 

[0 3 8 5] ~mz. ;<^U'>7.'7^Afl, a>hD-^ 

(CPU) ^M?a:<7)>c^1J (ic) <h^^^Tu^, 50 
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- (1 6) 

2\zMm'r^^x\z\t,. —^<Dnmf)^i)^i)^^o ^ct. 

[0 3 8 6] ^;^c. ;5<^:U 1 2 ti, u 

V i7 C KCl^LT— ^<^{ifflK1^{C^'5|^S6i^ D ^ 

[0 3 8 7] =i>hD-^fS. ^^U 1 Xtl^^'J 2 7:^^ 

-So 

[0 3 8 8] fip-fc., =i>hD-^ti, lEfflli^^iiT^-^^S^ 

5^ ^ ^ > y I C ct D ^ - 5^ ^ 5j 0 >>!i tr g ^ o 
[0 3 8 9] -€-c:T\ ;<^U1, 2 IC^ b l^^gBi? d 

i^(oxii%m.^n'D^^-:^=^^) (IC) ^^fflsc-r-s. 

=J>hn-^;&^e)a-;?tqEU 1. 2 i-e<D31'gCi7 
[0 3 9 0] ^tz. ^^-ICXZX-h^n^^^^OUy 

[0 3 9 1 ] -yC^UvO\X. I]> f>D-^7&^;<^ 
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[0 3 9 2] C(DJ:v\z. :3yha-^\t. U5'->i' 

[0 3 9 3) 10 

i7»JS?iPlSSJ;:ctn«, ;*:c^<fcp7ij:5am*^-r^p 
[0 3 9 4] ^^t.gBi7D>7^(c:^^b^lc— So^S^ggg^lc 

^•*)'^{7jim\z\t. nUi7ayi7\zMl.Xf^&i7ayi; 
[0 3 9 5] ^-dX. \^^t)^^y>C^U±7. 

tim^(omm\zmmx&^. 20 

[0 3 9 6] ^fc. ^Uyi7(D'^^^)V^j^mi.Xf- 

^(0'f-i^^mtit^j;iof^m'^\z\t. 9mc^uyi7\z 
n \^x^mm^mtzWEm\z'mtz.nmip ay^^^^ 

^ii!:^Wt't^:fy^. *^BJlCJ:n«> c:c7)J:^7iffig5ccDF^ 
gg^ D >;/ P L L iicommj^ >7. ^ a (.iT^c < T 

fe. ^B\z±^t^z:t:fy^x^^. 

[|gI2] ^ 1 C^^^Urt(^i7D-;^*lW|DlSS(D:^^*7K 

ms] m2(Dj^^[^<Dmm:i-yh:^^m\z7jk'r^^ 
mo 

ms] m2<D\s\^p^<Dsr^/^ji^7.m±^^^mB\z7fk 

f Ho 

[13 7] liI2~5CD[nISgcD®jff^^t"^'f ^ >^^o 40 

[08] mi (Di^-f ^ycfm0aa:>^m^^s-rm. 

[H 1 0 ] 0 7 <D^^ 5 >i/m(D c <7)4^^,*^-r0. 
[01 1] 0 7(^:5'-f ^ >^0cOdOttffi^^-r0c 
[012] 07 coy-i ^ >i/m<D e C7)1jlc^^^-r0o 

[013] mi (D^-\ ^y^fmo { (DVtm^TjkTmo 

[014] 0 7cO5'-f ^>i:?^0a)g(^tR^i&7Kf 0o 

[01 5] mi(D^^ ^ycfmo^ho^m^Tjk-rmo 
[016] mi (D^-r ^ycfmo) \ (Di^Wi'^^tm. 
[017] m2 0)\si^<D^mm^^-rmo 50 
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[018] m2(DiBi^<D^mM^^'rm. 

[019] 018 cOIhJSSf^OSJ^IhJSS 3 4 ^ ^jffllC^T 

0c 

[02 0] 0 1 s<Dm^^(Dmm/vu7.%±m\Bi^6 i 

[02 1] 0 2co[ElSScDBifjf^coPam^.^*T0o 
[022] 018 -0 2 0 OlHJSSOlSf^^ ^r^'-f ^ > 
i^0o 

[02 3] *^WOIfiISS$5^-/y{Cffi^i5,t^«^OW 

y^h<^^T0c 

[02 4] 0 2&t/01 BOmSSCDiif^Sr^f 0O 
[0 2 5 ] 0 2 2iy^0 1 8 cO|HlgS(Di!if^*^T0. 
[0 2 6] 0 2SCX01 8<^>lp]gSO[)S!if^*^-r0o 

[0 2 7] m2Rumi scD^mcowji^^TR-tmo 
[02 8] 0 2c7)>>^;/□-//7$lJ^aI[HI^scD«[Bsc^^^*^ 
•r0o 

[02 9] :^^m(D{;ay{7pmm^(Dmim^7F^'t 

0o 

[03 0] *%|g<^^7D^;/i7$lJ^^|n]Ko^2^aJ*^-r 

0o 

[03 1] ^^m(Di;ayi7mmm^<Dm2m^7fi't 

0o 

[0 3 2] :^^BM(D^ay^mmm^(Dm4m^^'r 

0o 

[0 3 3] :^^m<D{?uy{7mmm9&o:>^sm^7fct 

0o 

[0 3 4] 01Cr)^Du/^$iWl5IgS(^)^g^^|¥aBiC^-r 

0. 

[03 5] 034 ©IeI88f^031]1:x - y hi) \ (Om^^ 

i¥aiitc^-r0o 

[0 3 6] 0 3 4COlHlSSrt<^il5SaL- hu i CD^^<& 

^*ai{c^-r0. 

[03 7] HBixDm^cow.im^Tn'rmo 

[03 8] HBDO|«^COm2fi^J<£:^-r0o 

[03 9] 03 7Xfi03 8COil3SlL--> hbd i (Dm 

[04 0] 03 9CDlH]^*>'>:^;Ht:bT7j^r0. 
[04 1] l/3BD(Di«^OSIlC^J<&?j^-r0. 
[04 2] l/3BDCD»5fi)c<^^2«»J<&^r0, 
[04 3] m/n BD(O*«j5itS:^-r0o 
[04 4] m4 3(Dy:ayi7B (i) (^»5^£S7nT0, 

[04 5] ^^^fi<Dmm\z'::>\^^x7ri'rm. 

[04 6] ^^m<omm\zr::>i^X7r:-rm. 

[04 7] *%Hjc:>p(:EiJ->XT-A<7)t«^*^-r0. 
[04 8] SE^OS/X-T^AO^ggB^^f 0O 
[04 9] 04 8(^)>'::^7=-A(?^nSBiJ^nu/^«i:rtgBi7D 
{7 (OX + oL - $:^'^Ih1SS0o 

[0 5 0] *^0jOS^i:/ct^|HlK8'>;?.7-A(D®SS:^ 

-r0o 

[05 1] 05 0C01^^^iS^T^fci^>O(£lKO-«^JS: 
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1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

2 1 
2 2 



2 8 

3 1 



nmW- 1 0 - 6 9 3 2 6 
52 



2 3. 2 5- 1—2 2 9-1 

2 4 
2 6 

2 7- 1 — 2 7-n 



CPU, 

2 9 -n, 3 0 
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